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PREFACE. 


The preface of my work is like a Hebrew book ; it bej^ins at its 
very end. Having spent several years in developing this large vol- 
ume, what IS my excuse for thrusting it out upon mankind ? None at 
all unless human knowledge and upbuilding can be enhanced thereby. 

Am 1 laboring under a vain delusion when I assert dial no science 
whatever, excepting pure mathematics, has thus I'ar reached down to 
basic principles — that in spite of the wonderful achievements of e.V[)er- 
imental .scientists, no definite conceptions of atomic machinery, or the 
fundamental jiroce.s.ses of thermal, electric, chemical, physiological or 
psychological action have been attained, and that bccau.se the correla- 
tions of matter and force have been mi.sapprehemUal If I am d(‘- 
luded and cannot depend upon the thousand facts that seem to sus- 
tain me and clear up so many mysterie.s, it is certainly a sad matter, 
for th(!n no oiu* will be made the wiser for my labors ; if I am right, 
and so many scientists are wrong in their conceptions of force, then 
too there is a melancholy side to the cpiestion, for great will be the 
trouble of having to pull uj) old .stakes and pul down new ones, and 
some opinionated persons will lx* so indignant at having dear old bi‘- 
liefs attacked, that if unable to demolish my facts in fair discussion 
will present one-sided views of them, or attack the aidhor himself. 1 
hope and ])ray that I may be duly a])used, however, 1 :)\' all such crys- 
tallized conservaiives.otherwi.se it will show that my (dlorts to advance 
this great cause of truth have been Init feel)le. After all, if this work 
shall develop some new and better foundations of scientific truth, sci- 
entific men themselves should rejoice at it even if it docs cause a little 
trouble to adjust lhem.sclve.s to new conditions, for the more truth they 
get, the more luminous and triumphant will their pa-hway of progress 
become, and they will be able to build a supers; i u .ture ujion the.se 
new foundations that is far more magnificent than any which my own 
limited efforts could achieve. 

My discovery of tlie f(/rm and constitution of atoms, and their 
working in connection with etherial forces to produce the effects of 
heat, cold, electricitv, magnetism, chemical action, light, color, and 
many otlicr effect.s, was announced during our centennial year, 1S76, 
in some New York and (diicago papers, and my ideas have been 
brought to still further maturity since. Having acquired this knowl- 
edge, it seemed quite possible at last to crystallize the .suhjecls of 
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Light, Color, and other Fine Forces into a science, and learn their 
chemical and therapeutical potencies as well as many of their mystic 
relations to physical and psychological action. 

Before reaching out into the unknown and invisible it was import- 
ant to establish briefly the laws of the known and visible, the misap- 
prehension of which has led scientists into various errors, as it seemed 
to me, hence my first chapters. Before being able to understand 
Light and Color, with any exactness, it was absolutely necessary to in- 
vestigate the working of atoms, and the general laws of the fine forces, 
so that we may not always have to move in the dark when considering 
them. Hence my chapter on the Etherio-atomic Philosophy of Force. 
Whatever may be thought of my details of atoms, it seems quite im- 
possible that a thoughtful mind should dispute the correctness of their 
general features, so absolutely capable are they of being demonstrated 
by facts. 

It is quite time that the wonderful world of light and color which 
is invisible to the ordinary eye, and which is capable of being dem- 
onstrated by spectrum analysis and otherwise, should be made known, 
especially as so many mysteries of nature and human life are cleared 
up thereby, and such marvelous powers of vital and mental control are 
revealed. 

Will the reader indulge me in the frequent use of the word 
fluidic, as an adjective instead of the common form fluid, as I 
wish to make the word, which gives the central principles of force, 
strong and distinctively. Have we not magnetic, electric, dynamic, 
alcoholic, heroic, angelic, organic, carbonic, nitric, phosphoric and 
thousands of other words in chemistry and elsewhere, all ending 
in ic ? 


Remarks Concerning the Second Eduton. 

Since the issue of the first edition of this work, the principles 
therein announced have been demonstrated and confirmed by many 
hundred experiments, and it is with renewed confidence that this 
second edition is brought out. Experience has enabled me to make 
a number of improved applications, however, and changes in details, 
which must enhance its utility. Its reception in our own country 
and in many foreign lands has been very encouraging. I have had 
my paper made with a bluish white including a violet tinge. This 
lavender tint is soothing to the nerves of the eye without having a 
cold appearance. 


Edwin D. Babbitt. 
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CHAPTER FIRST. 


HARMONIC LAWS OF THE UNIVERSE. 

1. LKiiir. 

I^IOlI'r reveals the glories of the external world and yet is tlie 
most glorious of them all. It gives beauty, reveals beauty and 
is itself most beautiful. It is the analyzer, the truth-teller and 
the exposer of shams, for it show s things as the)' are. Its 
infinite streams measure off tlie universe and flow' into our tele- 
scopes from stars which are quintillions of miles distant. On 
the other hand, it descends to objects inconceivably small, and 
reveals through the microscope objects fifty millions of times 
less than can be seen by the naked eye."^' Like all other fine 
forces, its movement is wonderfully soft, and \'et penetrating and 
powerful. Without its vivifying influence vegetable, animal and 
human life must immediately [)erish from the earth, and general 
ruin take jilace. We shall do well, then, to consiiler this ])oten- 
tial and beautiful principle of light and its component colors, for 
the more deeply w'e penetrate into its inner huvs, the more w ill 
it present itself as a marvelous store-house of ])ower to \utalize, 
heal, refine and delight mankind. 

11 . NAri kt: ()i:k (iriDi;. 

• 

r. But light is one of the fine forces of nature, and we cannot 
understand it until we learn the laws of the fine forces general!)-. 
Nor can we understand the fine forces themselves, until we be- 
come acquainted Avith the coarser elements upon which, or in 
connection wath wdiich, they act. And w e cannot <q){)rehend this 
interrelation of the finer with the coarser, Avithout a know ledge 
of the fundamental principles of force, and the great central 
harmonic laAvs of nature and mind in unison Avith Avhich all things 

*A London Optician conslructetl a lens which will mapjnify fifty million tiiiu-s, 
and other microscopes have since bet^n made with far greater power. 
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must work. There has been too much mere superficial presen- 
tation of these matters. Unless we can go beyond mere exter- 
nal phenomena to basic principles, we must still build upon con- 
jecture and work more or less in the dark. It is proper, then, 
that we should inquire into the general constitution of the 
universe, and get a clear conception of universal law before we 
can go with entire correctness into the details of any subject 
whatever, just as it is important to consider details, more or less, 
before we can comprehend the whole. 

2. Why should we thus go to nature as the standard of ulti- 
mate apijeal ? First, because we are a part of nature and amen- 
able to its laws ; 2dly, because nature bears the stamp of divinity 
upon it, and therefore its laws are perfect. Is it consistent for 
the theologian to disparage nature so long as he admits that its 
source is that of absolute perfection.^ Can imperfection ever 
come from perfection } Do not effects ever resemble their 
cause ? To gain a knowledge, then, of nature’s laws is to acquire 
the perception of divine harmony, by the aid of which all science, 
art, social life, government and religion may be measured. 
Without tliis knowledge we may use many brilliant words, and 
indulge in the most plausible speculations, but this is merely to 
build upon the clouds instead of the eternal rock-work of truth. 

3. Many writers of the present day are presenting noble 
glimpses of the real teachings of nature, among whom is Ruskin, 
who has opened many blind eyes. Chevreul, of France, dis- 
covered to the world the laws of contrast in colors, and many 
artists and scientific writers have been revealing rich lessons 
from the infinite treasure-house. It has occurred to me, how- 

* 'Fho hitc Trot. U'liyhjr Lewis, one of the prominent theological writers of the 
(lay, speaking of nature in the JV. V. hidepemieut of Dec. 30, 1874, says : — “ Our 
oracle may hut mock us as Cnesiis was mockecFby the ambiguous answer of Apollo. 
Our deepest understanding of nature may bring us a new peril, rc(iuiring a new 
study, ^ It would almost .seem as though there were some truth in the old 

legend that nature had been cursed for man’.s sake.” Thus illogically talks this 
scholarly getitlcmau about the peril of studying the workmanship of him who, as he 
admits, is the Divine Perfection. The only danger lies in ignorance of these laws, 
and to see danger in them is to look superficially at the matter. Throughout all 
nature is such amazing system, such law, such unity in the infinite diversity, such 
simplicity in the midst of complexity, that it is not difficult to understand its funda 
mental jirincij^les, if we can only bring to the task minds which are not preoccu' 
pied with old theories. 
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ever, that some more definite crystallization of principles may 
be arrived at, and with the reader’s permission I shall now pause 
for a little time in making the attempt to arrive at these funda- 
mental harmonies of things, so that we may go with open eyes 
into these marvelous fields of the fine forces, and also be the 
better able to regulate our art as well as our science. 

III. Unity. 

The Law of Unity is universal through all matter and jnind, 
and is the expression of wholeness ^ onenesSy eentrali.zation 
and organization, 

I. Unity exists in absolutely all unimpeded natural growth, 
and as we have seen that nature's devclu])ment is on the law of 
perfection, we may he sure that unity is a universal liarmonic 
law. The different methods by which nature expresses unity 
are almost infinite in number. Being a law of vast importance, 
a few examples will be given. 




h'ig. T is a triangh\ a form comnum in many crystals, and 
when equilateral, has three ]X)ints at the iingles and three at the 
sides, which have a common center of unity, h'ig. 2, the hexa- 
goiiy so common in crystallization, has twice as many points of 
unity ; fig. 3 has many nfore points than fig. 2, each projecting 
line being a point of unity for other lines, while the figures of 
the animalcules, 4 and 5, which are but examjdes of countless 
millions of amazingly minute .skeletons of animals out of wlncli 
whole mountains are sometimes built, have an unlimited num- 
ber of points of unity, the circle itself being a figure which is 
defined as being composed of an infinite number of straight 
lines, which are equidistant from the same cent(*r. I'ig. 6 
has a general center of unity for a variety of fibres wlncli 
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branch out from each side. Fi^-. 7 has several center^s of unity 
which meet at a general center. Fig. 8, a shell of Echinus, 
forms a little dome-shaped animiil with a great variety of lines 
of forms which have their center of unity at the apex. Fig. 9 
presents a few of the radiating lines of the aster ias, which has a 
flower-like center. Fig. 10 shows how the leaves and other 
parts of flowers affectionately meet at a center of unity. When 
the cactus blossoms it is said to have an array of five hundred 
stamens which encircle the pistil as its center of unity. 

2. jA'aves and other w^xtwv^X.forjus not only have centers of 
unity in themselves, but their very contour is apt to give a por- 
tion of some other beautiful outline with centers outside of 
themselves, as seen in fig. 11. While the fibre 1, 3, forms the 
general center for the other parts of the 
leaf, its graceful outline i, 2, 3, or i, 10, 3, 
describes \\\q line of beauty which consists 
of a part of two ellipses, or rather of two 
ovals, wdiich latter have two unequal centers 
of unity instead of two equal centers like 
the ellipse. 1 have dotted out the ovals, 
arcs of which arc included in a single side 
of the leaf. Fig. 12, consisting of leaves of the castor-oil plant, 
presents one general center, seven sub-centers, and a large num- 





rig. 13. Scollop shell. Fig 14. Spiral Sea-Shell. 


ber of sldl smaller centers of unity and many outlines. Fig. 13 
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has a general point for a system of both radiating and concen- 
tric lines. Fig. 14 has the line of grace which winds around a 
general center of unity, and has also the unity of parallel lines, 
etc. Figures 15, 16, 17 and 18 yjK w 

illustrate various styles of unity /x\ /\ / /A ^ 

in foliage and tree growth, and Ir / < 

are taken from Ruskin’s “ Ele- ^ 
ments of Drawing.” Thcmeth- j 

ods of unity in the combina- Fig. 15. Fig. 16. Fig. 17. Fig. is. 
tions of leaves, branches and trees £ire beyond all computation, 
and I simply give a few examples to get the reader to notice a 
great truth which all nature proclaims. The number of .sy.s- 
tems,” says Ruskin, “ is incalculable, and even to represent any- 
thing like a representative number of types, I should liave to 
give several hundreds of figures.'* 
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P'ig. ly. Daisies, (irasses, etc. 


Fig. 20. Trees at Mount Vernon. 


3. Notice how many varieties of unity arc presented in a 
simple cluster of leaves^ grasses and flowers, as in fig. 19. N(^t 
only have these objects many styles of unity when tiiken singly, 
but in spite of all their seeming kiwlcssness they have a general 
harmonic unity of direction, growing, like trees as a general law. 
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in a vertical direction, and hence more or less paralle'. to each 
other. 

4. I will now present a whole world of unities within unities 


in a beautiful tree eiuster which 



r'i'4 21. The Nm’ous System. 


6. Crysiallirjatious liave then 


grows by the tomb of Washing- 
ton at Mount Vernon. (Fig. 
20.) Here the trunks of the 
trees may be seen as the centers 
of unity for the branches, the 
lu'anches as centers for still 
smaller branches, and these for 
kingdoms of foliage growing 
less and less in size until we 
reach a single leaf, which after 
all is a miniature realm of it- 
self, having organizations with- 
in organizations. 

5. d'he human system con- 
tains thousands of centers of 
unity, among the most impor- 
tant of which are the brain and 
spinal column as the general 
center of the nervous system 
(fig. 2[), and tlie luiart as the 
general center of the vascular 
system. 

innumerable centers of unity. 



ri”. 22^. ni'=isocti()n bv of a block of ice and its crystalline structure «iho\vn. 

Fig. 22 .shows some of the elegant crystalline forms of a block 
of ice as dissected by the solar rays in an experiment made by 
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Mr. Tyndall. Snow abounds in the most elegant crystals, oen. 
orally hexagonal, or at least arranged in six projections, which 
are just 6o degrees apart, as is the case with ice. Hut crystal- 
line forms are too numerous to even hint at. 

7. Forces of all kinds in nature, when unrestricted, mo\'e 
according to absolute laws of unity. Gravitation makes it im- 
possible for any object to exist without a tendency toward some 
more powerful object, all objects on a planet, for instance, tend- 
ing toward its center, and all planets tending toward their 
parent suns, their tendency, however, being balanced by their 
centrifugal or projectile motion. In fact the unities of form al- 
ready given result from .some principle of unity in forci\ as will 
be seen hereafter. J^'ig. 23 .shows some of the billions of lines 
of force which encircle a iiiai^nct as 
their center, shown by iron filings on 
card-board above a magnet, as well as 
some of the straight lines which i)a.ss 
through the bar itself as a polarizing 
center. Figs. 24, 25, 26, 27, 2<S, show 
nodal lines of vibrating circular or 
polygonal plates according to Chladni * Cciun-, ot 

and Savart. These plates are sj)rinkled with dry sand, and may 




be vibrated by a violin ]>ow under different circumstances, 
under all of which they develop some princi|)le of unity as sig- 
nified by the forms of the sand, and show how wontlerfully na- 
ture’s freest operations are developed according to law. 

8. All vibrations, all luuinlations, all motions of fa/!in^ nr 
iirojcctcd bodies, move according to .some mathematic'al law of 
unity, such as the curve of the parabola, the cirt'lc, the- oxal, or 
generally some other section of a cone. 

9. Verse and ninsieal eoniposition have a unity in the length 
of steps, called rhythm ; melody demands some ruling tone. 
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called the key note, around which the other notes cluster as 
their element of unity ; logic lays down its central idea or prop- 
osition, and either reasons from external points toward this 
center (a posteriori), or from this center toward external points 
(a priori), and all true art must crystallize its esthetic jewels 
upon some thread of unity. 

10. All light emanates in untold millions of rays from some 
center of unity, such as the sun, a gas burner, etc. 

11. All colors combine in a wonderful unity to form white 
light, and even when separated by a prism or by a rainbow, they 
blend so perfectly as seemingly to constitute a single band of 
hues. 

12. Gravitation binds the whole physical universe into one- 
ness of law and oneness of existence, and is everlastingly bring, 
ing all objects toward some central point by its infinite chains 
of power. Cohesion, dealing with atoms, binds solids into a 
firm unity of mass, and rolls up fluids into little spheres, each of 
which has its center of infinite points. Gravitation, however, 
binds all atoms and all masses of atoms into one family, first 
chiseling out all worlds into beautiful globular shapes and then 
tying them together. By its means the sun becomes a center of 

unity for 137 planets, moons 
and asteroids,* as well as for 
comets, which arc so numer- 
ous as to be estimated by 
millions. The following re- 
mark by Guillcmin will show 
that the sun, mere point as 
*it is compared with the uni- 
verse, has after all a vast 
reach into space : “ Whereas 
the radius of Neptune’s or- 
bit is equal to 30 times the 
mean distance from the sun 
Fig. i.y The Solar Family. to the earth, tlic aphelioii of 

the comet of 1844, whose period is 100,000 years, is lost in extra 
planetary space at a distance 4000 times as great.’* 

* This includes the two moons of Mars lately discovered ; but new asteroids are 

looked up yearly, and the above estimate will prove too small. 
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13. The star Alcyoni\ in the Pleiades, is supposed by many 
astronomers to be the mightier sun which forms the center of 
unity for our own sun and a great number of other solar systems. 

14. To show that the universe follows this law of unity in 
the large as well as small, I will give a few star clusters, some- 
times called nebuhe, as seen by Sir John Herschel. I would 
first remark that our own solar system is situated in the vast 
cluster called the Milky Way, which William I lerschcl, aided by 
his telescope, estimates as composed of 18,000,000 stars. If 
Alcyone is the center around which move our own and many 
other solar systems, it is reasonable to suppose that the Milky 


Fig. 3*. 



Fig. 33 - 

Fig. 30. Fig 32. 


Way itself has some vast center around which Alcyone and all 
the other stars of this immense cluster make their almost infi- 
nite circuit. Otherwise how could they be held in a mass sepa- 
rate from the rest of the universe ? But all stars seem to be 
situated in some cluster, ancj held there by a law of unity with 
the other stars. These clusters are counted by thousands. In 
the Constellation Virgo is what seems to the naked eye to be a 
small star called w (omega) Centauri, but when viewed through 
a large telescope proves to be a magnificent globular cluster of 
thousands of stars, represented by fig. 30. These globular clus- 
ters are very common. Fig. 31 simply gives the central portion 
of a spiral nebula in the lower jaw of Leo, the whole of which 
is supposed to contain millions of stars. There must have been 
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a center of amazing power around which inconceivably vast 
whirlwinds of force swept this array of stellar systems. Fig. 32 
is an oval nebula in the constellation Vulpecula, the brightest 
part of which resembles a dumb-bell.' Fig. 33 is a nebula in 
Gemini near the bright star Castor, with rings and a star in the 
center. 

15. But have we reached the ultimate of the law of unity in 
these thousands of star clusters, each of which is almost a uni- 
verse in itself in its immensity ? Is there no omnipotent, 
ubiquitous bond of unity which binds even these clusters of 
solar systems into one almighty center which we call God ancl 
know no more.^ (Derzhavin.) If not, then all analogies fail 
and all attempt to arrive at universal law is a mockery, for we 
see that the principle of unity is absolutely universal, whether 
we progress toward telescopic or microscopic infinities. 

16. But the unity of the material universe is not all. The 
common supposition that spirit is wholly unlike matter, in other 
words is immaterial ^ is quite superficial ; for if there were no 
bonds of unity between the two, spirit could never act upon 
matter nor matter upon spirit. The teaching of such absurdi- 
ties drives logical minds to the denial of all spirit, and the advo- 
cacy of materialism and atheism. It should be understood that 
the very same laws rule in the spiritual and intellectual phases 
of being as in the material; in other words, of principle 
rnles in every department of the nniiKJ'se and binds the whole in 
one. Mankind intuitively understand this, and constantly ex- 
press it in their language, using such expressions as heat of 
passion ” and “ heat of fire f' “ the light of knowledge^ as well 
as the light of the sun ; harmony of colors and sounds P as well 
as harmony of feeling. A person is spoken of as having a 

reasoning style"' of mind, while another is said to have a 
*^ 7 oarm and loving heart P The eyes are talked of as flashing 
fireP as, for instance, a New York paper speaks of Verdi, the 
composer of Trovatore, as having “ fiery, flashing eyes.” Words 
are said to burn, the heart to “ boil zvith indignationP and so 
on. In the chapter on Chromo-Mcntalism, it will be shown that 
mind and body work after precisely the same laws ; that the eye 
can flash real fire, only it is of a higher grade than ordinary fire ; 
that the process of reasoning is attended with blue emanations 
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from the front brain, which may be seen by certain persons, and 
as the blue is the cold principle in colors, we sec that it is liter* 
ally exact to speak of a cool, reasoning mind ; ” that the im- 
pulsive and loving processes are attended with red emanations, 
and as red is the principle of heat among colors, we are abso- 
lutely correct when we speak of the “warmth of love” or the 
“ heat of passion,” and arc not using figurative words ; that when 
we say the “ heart boils with indignation,” we are literally cor- 
rect, as heat of the spiritual forces causes a hot condition of the 
jjeart which sends the blood into a boiling motion, and that there 
is a chemical affinity ruling in the psychological and ethcrial 
forces just as absolute as that which works in physiological and 
ordinary material conditions, will be abundantly shown here- 
after. Unity, then, being thus ubiquitous in all realms of mat- 
ter and force, we may be guided by the following rule : — 

A// t/u'jigs in their basic principles resemble all other things, 
and zve are safe in judging of the unknown by the knoiun, of ^ 
the invisible by the visible, and of the zvhole by a part. 

Great and important as is this law, and giving us as it does 
a key to the mysteries of things, we come now to another law 
which is equally important and without which all harmonious 
unity itself is impossible. 

IV. Diversity. 

Diversity is a universal lazu of nature, and exemplifies freedom, 
life, individuality, infinity, etc. 

In other words, nature consists of infinite unity differentiated 
into infinite diversity. The reader will now ])lease review all 
, the engravings which illustrate unity, and see how absolutely 
they also illustrate diversity, otherwise they would have been a 
perverted style of unity quite contrary to all free natural devel- 
opment. In the triangle, fig. i, wc see lines moving in three 
directions ; in fig. 2, lines moving in six directions ; in fig. 3, 
the diversity is far greater ; in fig. 4, we have the circle which, 
geometrically speaking, consists of an infinite number of straight 
lines, and we have also diversity in the size of the dots ; in fig. 

5, we have a variety of circles and arcs of circles ; in figs. 2 and 
5, we have also a diversity caused by light and shade ; in tiie 
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illustrations following, diversities of form, of size, of direction, 
and of color. In all foliage the outline and color of the leaf and 
the size and direction of the fibres and texture arc a constant 
source of diversity. Trees afford a remarkable diversity of di- 
rection, size and color of their branches and sub-branches, and 
leaves, bark, flowers, fruit, etc., as well as in the light and shade 
of their different parts. In short, the earth and man — the land, 
and sea, and sky — are rich and delightful in their infinitude of 
forms, and sounds, and colors, and motions, while the world of 
literature and spiritual power is richer than even the outwaird 
world. 


V. Harmony. 

JItwmony consists in the equal balance of Unity and Diversity^ 
and this harnuviy is increased in exqnisiteness in proportion 
to the number of these parts of Unity and Diversity. 

1. In other words, organization and individual freedom must 
be combined. In fig. i, we have three points of general unity, 
and three lines moving in diverse directions, to constitute the tri- 
angle. In fig. 2, we have twice as many points of unity balanced 
by twice as many points of diversity, consequently the hexagon 
is more beautiful than the triangle. On the same principle fig, 
3 is more beautiful than fig. 2, and figures 4 and 5 than fig. 3, 
although fig. 3 is more spirited than these last mentioned. 

2. Colors must combine this variety of tints, hues and shades 
on the law of unity to please. If we should see a daub of vari- 
ous colors on an object without any unity of law in their ar- 
rangement, taste would be offended, for it would be diversity 



Fig. 34. Diversity without Fig. 35. Unity without Fig. 36. Unity and Diver- 

Unity. Diversity. sity combined. 
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run wild. If wc should see only one color everywhere and al- 
ways, it would be insupportable from its unvaried unity sec fig, 
35) ; or if we should see light and shade mingled in a lawless 
manner on the plan of mere diversity, as in fig. 34, it would be 
equally distressing. The one would be well represented in a 
treeless, barren desert, or by a condition of absolute darkness, 
the other by a mass of ruins, or debris, whjle both would be a 
violation of the regular development of nature. It is a relief to 
turn from these to fig. 36, where freedom and law combined de- 
light every eye. 

3. Chiaroscuro, or the fine balance of light and shade, consti- 
tutes a most effective feature in art. Joshua Reynolds made a 
rule that one-third of a picture should be in shadow and two- 
thirds in light, but this would interfere with our rule, whicli re- 
quires, on the average, an equal distribution of opposite princi- 
ples, such as light and shade. If light or shade predominates too 
much, the diversity is not sufficient to balance the unity, and the 
objects portrayed are less distinct and spirited than they should 
be. Take, for instance, fig. 

37, in which an etching from 
Rubens is given, and al- 
though the features and ex- 
pression arc brought out by a 
master hand, yet the effect as 
a whole is much less brilliant 
than the head of the ‘'As- 
tronomer,” fig. 38, presuma- 
bly Galileo, which I copy from 
the London Art Journal, or 
rather which the potent 
beams of the sun have copied 
for me as they have also en- 
graved the Rubens. In this 
way I get a fac-similc of both. 

It will be seen that the light and shadow arc very finely distributed 
in the “Astronomer,” the greatest light being on the face where 
nature has placed it, and the shadow being on the hair and beard 
where nature has also placed it, while the dark background 
brings out the light of the whole head b}' contrast. Diversity 



Fig- 37- an Klcliing of Rubens. 
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IS thus developed; but what is the principle of unity The 
sameness of general tone throughout the picture, or so far 


as there is diversity of light 
from one to the other as not 



J'is. The Astronomer. ((Jalilco.) 

engraving seem to stand out like 
any relationship to the ground on 


and shade, such a gradation 
to interfere with the oneness 
of effect. Swinging to the 
other extreme of too little 
shadow, as in fig. 39, we find 
the law of diversity lacking 
equally with the Rubens, fig. 
37, and the same indistinct- 
ness of detail as in that picture, 
l^oth utility and beauty then 
require a balance of light and 
shade. Fig. 40 is a fac-similc 
of one of the ruder sketches 
of the brilliant artist Gustave 
Dore, showing the frightened 
Sancho Panza lying on the 
ground. The blackest shadow 
is made to fade suddenly into 
absolute light without the gra- 
dations which nature adopts, 
and the little i)atches of 
ground at the lower part of the 
islands by themselves, without 
which he lies. Compare this 



I'ig. Ddici iicy Shade. lacking. 

to the engraving of the tomb of Plautus Lucanus, fig. 41, which 
has an effective display of light and shade. Iwery stone and 
piece of soil or other object stands out distinctly, and while 
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there is a fine diversity and gradation, there is also a general 
unity of spirit and tone throughout. In this picture it will be 
seen that the sun, though slightly in front of the bridge, must 
be nearly perpendicular, as the light does ' not pass under the 

arches. In fig. 42, however, the 
sun must be behind the bridge and 
near the horizon, judging by the 
distance that its rays arc able to 


penetrate beneath it over the wa- 
ter, and by the dark shadows which 
it casts. 

4. lUit we shall hereafter sec 
some great and distinctive methods 
by which light and shade and other 
principles are combined to consti- 
tute real harmony, which is the 
golden mean made up of the two extremes, rather than tlie gold- 
en mean between extremes. Tn all things that harmony which 
is the foundation of beauty, life, health, happiness and power, 
comes from the union of the two extremes of power, and these 
extremes generally find their type, if not their exact character, 
in unity and diversity. Some of these combinations are as fol- 
lows : — 

Light and shade, which are exactly balanced in nature, the 
nights and days having the same average length the world over. 

Positive and negative forces, which must ever be combined 
equally to make smooth and perfect action. 

Heat and cold, which are balanced in the temperate zones 
and over the world taken as a whole, but being blended one- 
sidedly in the torrid and frigid zones they cause more or Lss 
distress and interference with nature’s harmonious processes. 




Fig. 41. Tomb of Plautus Lucanus. 
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Life and physical harmony are impossible without a balance of 
these two principles of heat and cold, heat being the principle of 
diversity and outward expansion, and cold the principle of unity, 
organization and crystallization, but cither one being destructive 
if alone. 

S'lvcctncss and acidity y as combined in strawberries, peaches, 
apples, lemonade, etc., or swcet?iess and bittcrncsSy as combined 
in coffee, tea and many other substances, set into motion that 
harmonious flow of forces through the organs of taste which 
lead us to call them luscious or delicious. They delight the 
physical taste. Unity and diversity, as combined equally, espe- 
cially on the law of Gradation or Contrast, which 1 shall now 
proceed to explain, reach a more spiritual part of our nature and 
delight the esthetic taste, as in the beautiful or sublime. It is 
plain, then, that when we reach basic principles they apply to 
every department of the universe, including both matter and mind. 


VI. GKADA'riON cm ?r()(;kessi(>n. 

1. There are two great leading and distinctive methods of 
combining unity and diversity for the production of harmony, 
common through universal nature and of course through all cor- 
rect human art, which should be a mirror of nature, namely, 
Grada I'KJN, whose characteristics are exc[uisiteiiess, progression, 
beauty, femininity, typical of the love principle, and Cox rRAS'i', 
whose characteristics are spiritedness, decision, power, pictiir- 
esqueness, sublimity and masculinity, typical of justice. 

2. Gradation consists in delicate dec^rccs of progression front 
one quality or condition to a not her y and nature's progressions, 
when unrestricted, arc ever toward superiority of some kind. 
Thus in yKolian tones there are crescendos progressing toward 
superior power, and diminuendos progressing toward superior 
sweetness : in all leaves, fibres, branches, trees, flowers, etc., 
there are endless progressions toward superior size and power 
in one direction, and superior fineness and delicacy in the other, 
see figs. 4, 8, 9, 10, ii, 12, 13, 14, 16, 19, 20, 21, etc. In a sun- 
set sky, tlie gradation is toward superior brilliancy as we move 
from east to west, and toward superior softness of color as we 
move from west to east ; in the rainbow or solar spcctrnniy we 
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have another beautiful example of gradation or blending of col- 
ors, the progression being toward superior fineness, coolness 
and penetrating power, as we move from the red through orange, 
yellow, green, blue, indigo and violet, and toward superior 
warmth and animation as we move in the opposite direction. 
Examples of this gradation of colors may Be seen in all cf the 
colored plates of this work. 1 will give a few divisions of na- 
ture’s infinity of gradations. 

3. Gradation of Size. I have just mentioned a number of 
gradations of size as in the fibres, branches and leaves of plants, 


etc. The gradation of human limbs and features 
is especially beautiful. Trees abound in ^nany 
styles of gradation. Fig. 43 shows the ordinary 
round-topped tree, such as the beech, the maple, 
etc., in which there is a progression in direction of 



Fitf. 4;,. Fi-. 44. Fii*. 45 - 
Round Obloii” Spiry- 

tupi)c‘cl' headed topped 

tree. tree. tret*. 

the outline and progression in size. Fig. 44 is an 
oblong-headed tree, like the poplar, which has too 
little diversity in its progression toward a point at 
the top, and consequently its ap])earance is rather 
stiff. Fig. 45 is a spiry-topped tree, and includes 
in its class, cedars, firs, larches, etc. It is more at- 



tractive than the poplar, from its greater diversity of angles and 


forms, both angular and curved, and presents sharp contrasts of 


direction as well as its gradations. Fig. 46 
is the spire in decorated Gothic of the Ca- 
thedral, corner of Fifty-first Street and 
Fifth Avenue, New York. It has a beauti- 
ful and gradual progression from top to bot- 
tom, that makes it far more graceful than 
the spire in fig. 47, which at a point a little 
abov^e the roof widens so abruptly as to 
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make a contrast rather than a gradation. Such a spire may be 
called picturesque, but it is not graceful. 

4. Gradation of Direction curvature, and curves are 

among the leading features of beauty in forms. I have given in 
figures 48, 49 and 50 three leading curves in natural forms and 



Fig. 48. 

Curves of the 



Fig. 4 ‘;. Fik- 5^- 
'I’he Linef 'Fhe Line 


motions. Fig. 48 shows the beautiful 
curves of the parabola, such as are 
described by fountains, cataracts and 
all missiles thrown upward outside of a 
perpendicular line. Fig. 49 gives what 
the famous old English artist Hogarth 
called the line of beauty, and moves in 


f’arabola. 


.fReauty. of (irace. directions like the meandering of 


a stream or the form of undulations (see fig. 5 1). It may be seen 


in the forms of many grasses, leaves, flowers, shells, streams, etc., 



Fig. 51, Undulations. 


and is given in figures 6, 7, 
TT, 12, 13, 15, 16, 19, 20, 21, 
37 . 39 . 51. Fig. 50 

is called the line of grace. 
named also by Hogarth, and 
is a spiral. It is seen in the 
climbing of vines as they 
encircle a tree, in many sea- 
.shells (sec fig. 14), in curls 
of hair, etc. It is perhaps 
the most beautiful of all 


simple continuous lines, and, as will be seen hereafter (chapter 
III.), is the most common form in the universe. It not only has 
a leading center for the whole form, but is composed, geometri- 
cally speaking, of an infinite number of circles as points of both 
unity and diversity. Undulations progress in size in one direc- 



lig. 32 A Fern, 


tion, in delicacy in the other. The fern branch, 
fig. 52, has not only gradation of size as a 
whole, but of each branch and part of a branch, 
and has also many gradations of direction. Fig. 
53 consists of gradations of gradations, which arc 
formed by superpo.sing compound sounds on sim- 
ple sounds and causing their vibrations to be re- 
corded in lamp-black by a graphic instrument 
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53* Vibrations of compound 
sounds. 


Fig. 54 . Combination of two 
parallel vibratory movements. 


devised by Savart. Fig. 54 has gradations of size and direction, 
and W4S written in lamp-black by a combination of tuning forks. 
Fig. 55 example of progressive rings of colored light, 

• which were produced by electricity, as seen 
and drawn by an artist and quoted by Dr. 
Jerome Kidder of New York, in his pamphlet 
on Electro-AIlotropo-Physiylogy : — “ Placing 
the sponge of an electrical machine tt) my 


left eye, and making the current strong, I 


Fig. ss- 

came from the 


stars in about four seconds. Rings vibrating 
nds, growing weaker as they approachetl the 
center, where they died out entirely. This was very beauti- 
ful. It commenced with yellow at the first ring, at about the 
fourth or fifth ring they became red, and disapi)eared in a faint 
blue.” It will be noticed that these waves of light progrc:ss in 
size, in thickness, in color, and in direction of outline according 
to the line of beauty, and have a general unity as a whole, as 
Avell as a special unity of breadth, of parallelism and of a com- 
mon center, while the features of diversity arc ecjually marked. 

5. Gradations in the J finnan Form, The human f(.)rm being 
the highest development of the external universe shouhl have 
the highest manifestations of harmonic features. It may be re- 
marked, first, that the contour of a mature and graceful Cf)unte- 
nance, as well as of the top head, is on the plan of the oval, while 
the unripe period of infancy and early childhood approaches the 
circle. The Romans advocated the circle 
as the highest form of beauty, while the’ 
more cultured taste of the Greeks preferred 
the ellipse, the oval and otlier sections of 
a cone. The circle is the stiffest of curves, ■ 
in fact is a curve of limitation, while the ; 
oval may have a great variety of curved 
forms all of which have their centers of ; 
unity. Fig. 56 is an ovoid, or egg-shaped 
form, which has its center of gravity at G, 



Fig. 56. An Ovoid. 
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within, but its general center of form around a line which should 
extend through the center of the whole ovoid longitudinally. 
I will now present some faces as illustrations of the principle. 
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Fig. 6i. Childhood and Youth. Fig. 62. Maturity: Cicncvievc. 


compared with that of the check, while the hair contra.sts 
more distinctly in color and prominence with the face. Fig- 
ures 59 and 60 ])rc.sent subjects still younger and still older 
than those of hhnma and Katie, the infant which I have copied 
from the London Art Journal having a face so nearly circular 
that its chin almost disappears ; while the French market 
girl, having reached early womanhood, has a fine ov^il face 
and more distinct features of every kind. In fig. 6i, the same 
principle is well illustrated in the three faces presented, which 
lengthen out as their age progre.sses, while womanhood, as 
represented by Genevieve in fig. 62, presents a still greater 
x'ariety of gradations as seen in the curves of her form as well 
as greater contrasts. The line of beauty will be seen on her 
check.s, top hair, shoulders and bust, and the lines of grace 
in her lower hair, although the artist has not given her a very 
superior expression of countenance. 

6. Gradations of and Shade so beautifully exemplified in 

sky and hill and valley and lake, and in most of the manifestations 
of nature, must be imitated as far as possible in art. In most of 
the foregoing pictures these gradations are easily seen, especially 
in that of the Astronomer, fig.38, in which the light fades into 
shadow as we pass from the forehead to the temples, or into 
still deeper shadow on passing to the eyes, which arc overhung 
by his prominent and intellectual brow. This latter, in fact, 
niay be called a contrast of light and shade, although it is graded 
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off SO as to be quite refined in comparison with the rude masses 
of light and shadow in fig. 40, which arc almost lacking in grada- 
tion. 

7. We have already seen that Gradation of Colors appears in 
those that blend as in a rainbow, and that this gradation, al- 
though so diversified in its hues, has the property of binding a 
mass of colors into oneness or unity of effect, hence its beauty. 

8. In the Motions and Forces of nature, gradation seems to 
be a universal law, extending to gravitation, chemical affinity, 
etc. All projected or falling bodies, all movements of suns, 
planets, moons and comets forever progress either with increas- 
ing or retarded velocities and momentum. 

9. Rhetorical and Musical Gradations consists of those cli- 
maxes or passages of increasing power or sweetness which move 
on step by step until they culminate. In music, there are various 
dynamical, melodic and climacteric gradations such as crescendos, 
diminuendos, curves of the voice, upward or downward move- 
ments of the voice, etc,, all of which, when on the law of grada- 
tion, arc beautiful. In rhetoric it is often said that climaxes are 
beautiful, but that it is impossible to tell the reason. It is very 
easy to sec the reason when we remember that a climax is 
simply a progression or gradation of ideas in harmony with 
nature’s universal law of beauty. Fine rhetoricians are ever 
apt to arrange the clauses of the sentences in an increasing 
gradation, and when this is attended with increasing importance 
of ideas, it becomes doubly effective. I will give only a single 
passage from Burke : 


There is one thing 
and one thing only 
which defies all mutation : 
that which existed before the world, 
and will survive the fabric of the world itself, 

I mean Justice, etc. 

10. Afiscellancous Gradations. I have given my last para- 
graphs partly to show that a unity of law exists in the world of 
intellect and language as well as in external nature itself. The 
same hqv of gradation could be traced all through refined social 
life, through government, through religion and through every 
department of nature, mind, and art. 
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VII. Contrast. 

Harmonic Contrast combines Unity and Diversity in bold degrees 
or in distinct masses, 

1. Contrast of Dircetion consists of 
straight lines and acute angles, just as 
gradation of direction consists of curva- 
ture. These right lines and bold angles 
are generally attended with power, sub- 
limity, spiritedness, or picturesqueness, 
as is the case with flashes of lightning 
(see fig. 63), or great cliffs, or storm- 

tossed billows, or lofty cataracts. In fig. 64 the bold angles 
of the cliffs, the dash of billows, the lowering clouds and the 
lightning’s track all betoken 
great power, are c.spccially sub- 
lime, and are manifc.stations 
of contrast. The contrast of 
light and shade which the artist 
has represented adds to the 
spiritedness of the scene. 

2. We shall see the distinc- 
tion between gradation and co?i- 
trast all the better by means of 
fig. 65, in Vvhich the graceful 
predominates everywhere from 
the curvature and other grada- 
tions that rule, including the 
bridge with its vases, the wind- 
ing drive and walk, the arched 
pavilion, the flowing foliage, 
and flowers, the placid water 
picturing surrounding objects 
on its bosom, the easy slope of the land, the swan and the 
spirit of the scene generally which soothes and delights the 
mind. 



Fig. 64. Be.\chy Head. 
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Fi!^. 65. Craclation, or tlie IJeautiful in Landscape.* 


Figure 66 presents 
some elements of the 
beautiful in the curved 
form and sparkling ef- 
fect of the waters of 
Niagara Falls, a part of 
which appear, but the 
loftiness, vastness, pow- 
er, and the terrific con- 
trasts and whirling mo- 
tions of such mighty 
currents are especially 
sublime. 

3. Light and Shadow 
appear in countless 
beautiful and startling manifestations, in the sky especially, 
as well as on water, and over the mountains and valleys. Grada- 
tion of light and color in the sky, represented in fig. 67, is apt to 
be the most delicate where no clouds are, the light of course be- 
ing most brilliant where the sun is, and having a progression 

* This pretty piece of landscape was drawn for me by a young artist, Miss 
May Kidder, daughter of Mrs. M. A. Kidder, the well known poetess. 




CUN i'KAST. 





T'i-. 6;. (irachtir.n in Sky Sccmutv. Fig. r)S. Contrast in Skv Scvncry. 

toward sliadow as we recede from the sun. ' [u a sunset sky, or 
a sunrise scene, there are often milhons of degrees of tint from 
the point where the sun is all the way over to the opposite side 
of llie sky, when it is not cloudy ; but in case of clouds, magnificent 
contrasts of light, shade and color are apt to appear with their 
more e.xciting effects. I he clouds and light of a tempest often 
manifest brilliant contrasts, something as in fig. 6(S. i^'ig. 69 
shows a scene in which contrast and diversity are almost entirely 
lacking, so that the land can scarcely be distingiii.shed from the 
water, and the whole effect is feeble. In fig. 70 contrasts of 
various kinds appear and give a brilliant effect, d’here is acon- 



Fi'4. 6 q. \ Scene. Fig. 70. Stonv Point on the Hudson. 

trast of sLve* and direction in the rocks and bold scenery as j)laced 
side by side with the placid .sheet of water ; and there is the con- 
tiast of the deep shadow in which these rocks are j)laced with the 
brilliant light that flashes over the water, and this light is toned 
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down by a gradation of shading which gives refinement. The 
contrast of luminous branches on the shadowy rocks should also 
be noticed. 

4. The contrast of Masculinity ‘loith Femininity is one of na- 
ture’s great strokes of harmony, being an admirable method of 
em[)loying diversity in the sexes to bind them together in unity 
of spirit. It is really a contrast of gradation of style as predomina- 
ting in woman with contrast of style as ruling in man. Tn fig. 71, 
1 have presented the beautiful queen of Delhi, in contrast with 
the manly head of the Emperor of (iermany in fig. 72. The 
queen’s forehead, eyebrows, cheeks, chin, mouth, neck and shoul- 
ders are all graceful with gradation ; her hair progresses from 
lines of beauty above to lines of grace below ; her drapery and 
jewelry are arranged on the flowing and curved style of grada- 
tion, while all very strong contrasts both of color or form are 
avoided. The lMiq)eror with his firm shoulders and neck, h.is 
massive forehead and eyebrows, his bold features approaching 
angularity, his beard and mustache contrasting in form and color 
with his face, his angular ornaments with their bright colors 
placed in cc^ntrast with the dark color of his coat, give him an 
appearance of dignity and power. Nothing is more effective in 
a social circle than a manly man by the side of a womanly woman, 
the man setting off by his si/e and ruder power the delicacy and 
grace of the woman, while the woman enhances the majesty of the 
man by her more petite and yielding form. The true woman 
naturally desires in man masculine force of character, and the 
true man naturally loves in woman feminine refinement and 
gentleness. V>y feminine I do not mean effeminate, and by gen- 
tleness I do not mean lacking in firmness of principle. When 
such natures form a matrimonial union their harmony, both 
physical and spiritual, will be far greater than two natures which 
are too much alike, or rather which do not contrast proj)erly. 
contrast I do not mean contrariness, or opposition, but distinctly 
marked diversity in unity ; for natures that are almost totally 
opi)osite cannot harmoni/e any better than those which are 
almost wholly alike. 

^ 73 presents the face of our eminent ornithologist Au- 
dubon, certainly one of the most feminine of masculine faces, 
from the delicacy of his chin and mouth and the fine curves of 
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Fig. 71. Zcnat Mahal-Bcgum, Queen of Delhi, draw 11 by a native 
artist, on ivory. Illustrating Gradation. 



72. The Emperor William of Germany. Illustrating Contract 
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his checks and eyebrows. Ilis torehead alone seems to have 
the masculine prominence of outline, d'o make this femininity 

the more extreme in style he wears 
his hair long and laid carefully in 
curls over his forehend, his collar 
and drapery lowing and his face 
wholly without beard, which is cer- 
tainly a mistaken conception of what 
is appropriate in manhood. This 
same mistake is made by main 
j)riests, who sha\e their faces closelv 
i-i-. 7’,. Audubon. and Wear those lowing gowns which 

simply make them resemble women of a large and coarse ty]K*. 
The uncomfortable and heat-])rodiicing wigs with long and curled 
hair which are still worn by barristers in JMigland, are a very 
unmasculine and very absurd ornament, l^ut the subject of 
dress will be considered hereafter. The contrasts of the mascu- 
line and feminine form are shown in fig. 39. 

5. Contrasts caitsni by Rcjhrtion. Nature is not satisfied 
with filling all things with her fine effects and harmonies which 
inhere in the objects themselves, bi t has turned every lake anti 
river and sea into a burnished surface of tpiicksilver to mirror 
forth in softer liglU her real objects, thus making shadows con- 
trast with their substances, as seen in fig. 74, also in fig. 65. 

6. Contrasts in Typoyra- 
pliy. 1 will throw out just 
a hint as to how different 
styles of lettering and pen- 
manship may be combined 
to produce an effective con- 
trast, and also gradation. 
In fig. 70, the uj)per and 
lower words have gradation 
as their ruling feature, while 
the middle word has those 
firm straight lines and sharp 
angles which make contrast, 
Fis?. 74. Contrasts caused by Reflection. and SO taking them all to- 

gether is a pretty contrast of gradation and contrast. The grad- 




CONTRAST. 29 

iial swelling and diminishing of the shaded line in the capitals 
is a gradation of size, while the light and 
shaded strokes which come near each 
other form a contrast of size. The word 
nniJicnt lias different contrasts, both 
horizontal and perpendicular, but the 
shaded ground work of the word should 
be extended to the other two words or 
omitted altogether to have perfect unity 
of effect ; but I have ch o.sen tliem from 
their apjdicability in other respects. 

1 1. Contrast in Jllnsic. Rhythmical contrast consists of sud- 
den changes from short to long or long to short tones ; dynami- 
caly in sudden bursts of tone after .soft aiid gentle movements, 
the u.se of rests, etc. ; mdodicy in sudden transit i('ns from high 
to low or low to high notes, and in straightforwaicl and angular 
movements of the voice ratlua* than in fanciful c urvatures and 
warhlings. 

12. Contrast of Ideas ana ienyth of clauses may be seen in 
the following antitheses of Mirabeau : 


l)C finn not ohstiiuilc ; 

( 'oiira^t oii'i nol turhulciit ; 

tree' not iiiulisti|)linc(l ; 

I’rompt not pn'cipit.itc/’ 


13. A Gradation of Contrasts in Lanyna^yc may be seen in 
thc‘ following extract from ChateaubriaiuL in whit'h each of the 
three leading steps ot gradation from less to more important 
ideas has a contrast of a smaller with a larger olyject, as “ in- 
sect ” with “elephant," etc: — 

I'llKUK !s \ (ion : 

( I'Ik' herbs of the vallev, > , 

I. , , ... . ble'^.s him — 

( the eedars ol the mountain, > 

^ ( The insert sjiorts in his l)eains, 

^ rhe elejiliant salutes liim with the risiiit; orb of day— 

( 'Che bird sings him in the loliagc, 

^ ( the thunder iiroelaims liim in the heavens: - 

iilonc has ,\aiii — 77iirt i.\ no God I " 

The unity of idea in the above finds its central jioint in 
“ There is a God,” while the diversity consists of the seven 
(laiises which cluster around it, as leaves ('luster around a 
branch. 
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14. Crystallized or other hard forms usually have that pre- 
dominance of straij^ht lines and angles which constitutes con- 
trast, and their effect is generally spirited, or if large, sublime, 
while the more soft or yielding forms of natural growth have 
usually a ]:)redominance of curvature on the graceful law of gra- 
dation. h"(jr examples of the first see figure 2, 3, 64, etc. ; for 
examples of the second, sec vines, leaves, human forms, etc., as 
in figures 11, 12, T9, 20 , 60, etc. gil 3 

1 5. is t/ic principle of unity in contrasting objects ? my 

reader may ask. U'he principle of diversity is evident enough. 
Take the picture of Stony lk)int, fig. 70, which presents marked 
contrast. Are the rocks so black as to be entirely separated in 
effect fnnn the white appearing water near it ? No, for the 
water is graded down with shadow so as not to he entirely white, 
while the rocks are softened down with light to prevent black- 
ness. So far, then, there is unity of effect. Hut there is also 
another kind of unity, for the darkness of the rocks works in 
harmony with the w ater to develop its brilliancy, while the bril- 
liancy of tile water, on the other hand, works harmoniously with 
the rocks to bring out their bold and massive power the more 
distinctly, ibit these contrasts by means of which one object 
works to glorify its neighbor, arc* seen all through nature. The 
red of the flowca* makes the green of the surrounding foliage 
seem the more pure.' by com])arison, w hile the green on the otlua* 
hantl sets off the red and gives it a deeper hue. The foliage 
harmonizes wu’th the reddish browui of the soil; a violet flow'eris 
very apt to be associated wa'th yellow lines or a \'ellow cente r, 
and various other harmonic contrasts exist in different dejiart- 
ments of nature, developed on the principle of chiunical affinitx', 
which deals in contrasts r.s w ill be show n in chapter V. 

16. How is contrast the type of justice 7 A true philosoplun* 
will always sec an interior spiritual meaning in every manifesta- 
tion of nature. 'The earthquake, the tempest and the lightning, 
which so abound in sublime contrasts, are great purifying and 
corrective agencies of the physical world. Is not Justice the 
great purifier of the moral world? Hut as in nature the moun- 
tains and ^cliffs w hich have been developed by the earthquake 
are softened dowm by many yielding and beautiful gradations 
typical of lovc,^so should human justice be tempered by the 
gentle hand of mercy. 
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VIIT. II AkMONV OK Analo(;v. 

. \jialo(![ical harmony requires that there shall be some f list inet ire 
ex/>ression or special eharaeter tliroui^tliout any 'irork of art or 
nature in order to the highest f erf ret ion. 


I. 1 liis is really a broad application of the princi[)lcof unitv, 
and yet this very law will impart such an indiviiliiality to an ob- 
fect, or scries of objects, as to enhance the tliversity of things as a 
wdiole. Nature carries it out 



in a wonderful way. d'hus 
the sky may be ^reatl\' va- 
rital with clouds and sun- 
light, but its analogical prin- 
ciple is the blue color. Dur- 
ing a sunset, not only does a 
golden tint rule near the sun, 
but it toitclurs the whole sky 
and landscapti into analogi- 
cal harmony. When the 
sky becomes overcast with 
dark clouds, the forest, the 
water, and the whole land- 
sca])e p.irtakes of the som- 
berness, as in fig. 76. d'he 



nlist has given a little jiiece of the lludson at West Point by 


noonlight (fig. 77), and the dimness of the water, of the distant 



highlands and of the sky itself, shows the ana- 
logical principle which is so common in nature. 
In a romantic or picturesque 
region, contrast is the presid- 
ing genius, and we are apt to 
find bluffs, cliffs, torrents, 
and jagged or spiry-topped 
trees all combined. Fig. 78 
shows a small portion of the 
All Sable Chasm, in which 

• 1 . KiK- 7w- <.f ^^lle 

the spire-like trei*s surmount coik-^i; i.ihr.u-y. 
the cliffs somewhat as pinnacles surmount a 
(h^thie edifice and greatlv'add to the sjiiritedness 
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of the scene. 79 shows a portion of the Library building* 

of Yale College, which, throwing upward its turrets and pin- 
nacles, as well as its pointed windows and roof, shows how 
well adapted the Gothic style is to hillsides or other romantic 
situations, as it would be in harmony with surrounding features. 
Many architects, recognizing this fact, have placed Gothic 
churches or other buildings in the same spirited style, on the 
top of some peak or hillside, and enhanced the effect which 
nature itself produces. Such an effect is 
seen on Mont St. Michael, fig. 80. The 
well known Catskill Mountain House, fig. 
81, with its tame horizontal lines, violates 
in this respect the spirit of the wild gran- 
deur around it, where the very trees and 
cliffs themselves proclaim a different 
style. 

2. Analogical Harmony docs not nc- 
ccssari/y interfere loitJi diversity as might 
be supposed at first thought. Figs. 
82 and 83 are portions of New York 
business buildings. Although the square 
topped (Grecian windows are the sim- 
plest of all styles, the archileet has found 
a way (fig. 82) to vary them with their 
surroundings on different floors^ without 
injuring the unity of effect. 1 he same 
is the case with the Romanesque win- 
dows of fig. 83. Fig. 84, which I have 



I'ii;. So. Mont St. Micliael 



Fi" Sr. Catskill Mountain 
House. 


I'icr. S2. fuccian I'i;;. S;,. Roman Windows. 
Wiiiflows. . 
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taken from Ruskin*s “ Stones of Venice,” has an analogical har- 
mony in the ^reat general outline of its beautiful Roman arches, 
although every arch, as will be seen, has an entirely different 
stvle of ornamentation from every other arch, and each pillar 
differently sculptured capitals, while the space above is filled 
with constantly diversified figures. Mediocrity clamors for a 
dead sameness of all windows of a building, or of all ornamental 
features, or of all pillars, and would balance one tower on one 
side of a building with another absolutely similar to it on the 
(»ther side, just as mediocrity in the world of fashion aims at a 
slavish imitation of some style which is supposed to be n la 
mode, however foolish, unbeautiful, destructive of health, or lack- 
ing in adaptation it may be. Genius, however, while carrying 
out a general analogical spirit, is so rich in resources of creation 



Fi'.;. Sj. kom.iiK-sqiic Aich ^ Inun St. Midiclc of Luci.i. 


or invention as to develop endless (li\ c*rsitv in the midst of his 
unity, in imitation of nature itself. In fig. 85, we have a speci- 
men of Gothic architecture with 
its pointed arches, being the 
doorway of llolyrood Abbey, 
hhigland, while fig. 86 shows 
some of the windows in the same 
structure. It will be seen that 
the windows in each story are 
highly different in plan and yet 
entirely harmonious in effect, 
not only with themselves ]>ut 
with the doorwav, and even the 



I'i'.;. S:;. A ( ojtliit' 
Doorwav. 


I'i'^ S 7 ). ( 
\Vin(li)W>> 
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doorway itself has various analogical principles in the scries of 
arches and parallel lines with which it is formed, while these 
very arches have a diversity of ornamentation. Fig. 87 gives a 
-^ 4 . fair specimen of the Elizabethan architecture 
^vhich is a mongrel of styles, quite in violation of 
the analogical harmonics, having no general effect 
I mP B contrast or gradation ; of straight lines or curves, 
although it has some picturesqueness of effect. 

arched doorway and rectangular win- 
dow, and roof-piece, with no special style at all, 
projecting quite above the rest of the house, and 
I pretending to be a part of the house, just as the 

iiKvu archiiee.ure. pompuus Eli/abcthan style of dress was full of in- 

llation and vanity, pretending to be more than it was. 

3. Ill landscape, a picturescpie or romantic location needs 
more or less of spirited angles in the buildings which may be 
placed there, as we have just seen, as well as deep contrasts of 
light and shade in the form of lawns and thick tufts of foliage, 
decided angles in some of the trees as well as in the walks, and 
not too much of the [lolishing effects of art, while in landscapes 
where the beautiful. predominates, winding paths, lawns finished 
off with smooth surfaces and curved forms, and architecture in 
which gradation and gentle angles arc prevalent, such as Gre- 
cian, Italian, the curved Mansard roof or ornamented Gothic, are 
in place. (See fig. 65.) 

4. In Society, while both sexc's must abound more^or less 
with both gradation and contrast of style in their features, con- 
versation and general character, yet in the true man we expect 
poiocr as the leading trait, however much it may be modified by 
goodness and refinement, while in the true woman we expect 
\.\\Ki ycntlc and graceful style, and ability to hold in repose when 
necessary, any dej)th of feeling. 

5. In Music, analogical harmony demands some general key- 
note or style throughout a part or the whole of a composition. 

6. In Paintiny, it demands some general tone of color and 
leading design throughout the whole piece. 

7. In Loyic, it requires a constant adherence to the point to 
be proved. 

8. In Versification, it causes some general style of rhythm 
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and metre to be adopted throuj^hout a poem, exce[)ting where 
the principle of adaptation may require a cliange. 

9. In CWors, any hue harmonirjes aua/oi^iea/ly leith a different 
shade of the same color, as ChevreuI has observed : for instance, 
blue will harmonize with li^ht blue, light blue-gray with a darker 
blue-gray, red with light red, etc. (See Plate II., fig. 2.) 'bhis 
is analogical contrast. In the case of ordinary contrast, however, 
light red does not harmonize well with dark grt^en, nor a dee|) 
orange Avith a pale blue, nor light red-gray with dark green-gra\', 
but the depth of tone in each must be etjiial to have the best 
effect of analogical harmou)'. Hut chromatic harmon\' A\ill he 
explained under its proper head. 

10. Thus in all nature and art and societx’, whatever diver- 
sity in the form of contrast or of gradation there may be, the 
princi])les of analogical harmony demand that some leading sym- 
pathetic tliread of unity must bind the whole into one. Libert \’ 
and law must be combined. This prepares the way for my next 
paragraph. 

IX. VlOLKN r CoN'l'KAS rS AKK CON'l'KARV '!'( ) TIIK (il-.NKKAI, 

Laws ok XAirkK. 

1. llannonie contrast is not antagonisin or ahstdate of^posi- 
tion, it should be remembered. The contrasts and hues of na- 
ture are not violent or pretentious in their general manifi st.i- 
tions. The blue of the sky is diluted by the light in the day- 
time or by shadow at night. The green of the foliage is far 
better than a luminous color, as it does not dazzle the vision. 
The sunrise and sunsc't and the rainbow are all the more beauti- 
ful by being temporary, and the awful contrasts of xast o\ er- 
hanging cliffs, great cataracts, tempests and eartht[uakes, vould 
be unendurable if prevailing everywhere and al waxes. The 
rocks, the earth, the clouds, the body of j)lants and trees arc* 
generally composed of delicate rich grays or broxvns xvhich ha\ e 
a mode.st grace that gives enduring pleasure. Nature has for 
thousands of years made building materials, such as stoiu's and 
xvoods, of these grays and broxvns ; but man, too sloW' to t;ike 
the hint, insists too often in j^ainting his houses in such glaring, 
positive ccjlors, as white, red, etc. 
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2. Excjiiisiic taste i)l course avoids what are called loud col- 
ofs, and barbarians have taken charge of most of the flaming red 
and purple hues for dress, excepting in the case of children, 
whose sunny nature renders gay colors apropos. 

3. In society such rude contrasts as harsli words, violent 
gestures and screeching tones of passion are relegated to the 
low and vulgar, although at times great truths and great reforms 
may be projected upon a careless and ignorant community with 
a fiery earnestness that may displease for the time being as they 
tear up old errors, just as the lightning and the eartfiquake may 
bring occasional alarm in doing a much needed work of purifica- 
tion. 

4. The great leading plan of nature is to combine gentleness 
and power, or in otiicr words, Gradation and Contrast, sunshine 
being more potent than the storm, wliile vitilence occurs only at 
rare intervals and even then in order that ])eace and harmony 
may the better be brought about. 

X. Nature’s Uxrlstki(:ti:i> Growiii \i:vf;r Resui/ps ix 

1.)ISC()R1) OR Lhil.IXES.S. 

T. We have seen that nature’s j^rogressions when unimpeded 
are ever toward beauty and perfection of some kind, and yet 
there arc objects of deformity to be seen in the world around 
us. I low is this d’hese objects do not result from nature’s 
grv)wth, but from the cessation of this growth, as in decay, in- 
terference, sickness and death. Plants and animals naturally 
grow into beauty when unimpeded, but l^ecome re|)iilsive in de- 
cay, or in disease or imperfect conditions. Figures 88 and 89 
are specimens of faces formed by harmonious natural condition.s, 
either pre-natal or post-natal, or both ; fig. 90 has had the har- 
monious growth of nature interfered with by means of the poi- 
sonous element of alcohol ; fig. 91, by sickness ; fig. 92, l)y a 
one-sided development of her beastly nature to the neglect of 
licr liigher jxnvers ; fig. 93, by such a diseased condition of his 
liver, spleen, stomach, and perhaps kidneys and nervous system, 
such a pressure and inflowing of forces upon the heart, that he 
almost (lies of Iiy]:)Ochondria, or perliaps declares at times that 
lie is actually dead. 
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Fit;. ‘SS. Eavinia, Daii.t^litcr of 'J'itian. 


Happy (li 


2. All Cryslallizatioils when formed by natural and slow ])ro- 
cesses are beautiful ; but the violence of volcanoes and eartbc|uakes 
throws up lava and jag<;ed ore in which unity is quite deficient, 
and conscfiuently defoi-rnity rei<;*ns, just as lines of U!L(liness are 
]')ainted on the human c(uintenance by the continuous induhj;ence 
of violent passions. The barren waste of deserts is also nnbeau- 
tiful from lack of diversity ; but this too comes from im])e(lin,i; 
nature’s processes, as the vapors of the atmosphere which ^ivc 
the rain are obstructed by some intervening mountain ranges. 



1 ht' Rum hloat. 


iisanf liivalifl. 


'I'lic 1 1\ p'n hniidnar. 


.V 11ie Human Form when developed naturally, without com- 
pressions of tight garments, without paints and cosmetics or 
stimuli, with abundance of pure air, sunlight, natural, sim])le food, 
exercise, and a genial noble soul within to illuminate the whole, 
grows naturally into every style of beautiful outline, color, motion 
and exj)ression'. Pale hollow cheeks with spiritless expression 
and walk, and fitful nervous action, result from a wrong life in 





38 


IIARM(JXIC LAWS OK THK UXIVEkSK. 


one’s self, or in one’s ancestors, or in some adverse conditions of 
life, all of which are at war with nature’s harmonious unfolding. 

4. But decay itself is only a process of a higher development, a 
decomposing and recomposing into superior conditions. By 
means of change and death the earth has progressed up through 
tile geological e|)ochs to the present refinement of things, develop- 
ing first mollusks, then fishes, then birds and reptiles, then mam- 
malia, and last and highest, man. Judging then by all amdogies, 
even death must h(! but transition to superior life, and man him- 
self a link in this wonderful chain of upward i)rogression. Is it 
not an inspiriting thought then that all gradations of color, form, 
sound and motion, all harmonies of the outward universe, forever 
exemplify and teach this great principle of progression ? 

XI. All UxRKS'rRicrKi) (iRowrn ok Na'I’I'RK ExKMiMaKiKs 
SinRiruAL Axi) Moral Pkrkkc'iiox. 

T. In other leords, beautiful groioths exemplifies beautiful 
ideas, and all objects are positively deformed 1.0111 eh do not do so. 
Take the sun for example. The orb itself typifies the parent 
principle. Its infinitude of rays work harmoniously side by side 
and typify fraternal harmony. They combine together to glorify 
the parent orb itself and thus exemplify filial love. This i)arent 
spluM'e gives them life and power and thus exemplifies the love of 
bcUh the divine and hum in parent for the children. The light 
exi)ands toward all the rest of the universe, and thus preaches 
progression and a sympathy for all. 'Phis immense progression 
at the rate of i<S6,ooo miles a second enhances its luminosity and 
beauty through attrition on our atmosphere and earth, and there- 
by shows the glory of action. Thus the sun and stars are ever 
flashing out uj^on us their wonderful lessons of indi\'idual pro- 
gression and freedom, and yet fraternal harmony and organiza- 
tion, writing the thoughts of the Infinite over the whole heavens. 
Suppose that anarchy should reign among the sunbeams and 
they should war upon each other as do the lines in fig. 34, or 
sink into -the .stupid blank of death and inactivity as in fig. 35, 
the whole matter becomes at once disgusting. Thus we see that 
loliile moral perfection is expressed we have beauty, but so soon as 
immorality of idea prevails zve have dej'ormity. 
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2. But a<^ain, suppose the leaves of the iiitm Arabic 'I'lcio; 
(Acacia Arabica) should rebel against the fraternal harnioii}' 
with which nature has endowed them, as seen in fio-. 
rei^ardless of their neighbors arrani^e themselves 
into all conflicting attitudes or sometimes turn 
tliemselves into triangles, squares, etc., as in fig. 
q 5, and suppose that the parent stem itself, regard- 
less of its foliage and ignoring all graceful j)rogres- 
sion of outline should stand forth in a rigid straight 
line equal in size throughout, would it not be a dis- 
tressing object to look u]:)on ? Truly “ righteous- 
ness exalteth ” a twig as well as a nation. Let us 
take a leaf, fig. 96, and see what a little bible of 
ili\ ine instruction is written thereon. 

Its fibres working harmoniously side by 
side for the beauty of the whole and never ^ 

\iolating their neighbor’s rights, teach fra- 
trnia! love and justice, both in the famil\' and 
in societ}’. 

Working in individual fia‘edom, they teach self reliance and 
uiauliood. 

W’orking in (orderly arrangement, they advocate la:o and 
oril'anirjatiou. 

Increasing in size and i)ower as they move toward the cen- 
tral fibre, they preach proo'ressiou. 

.Spreading out gracididh' on both sides, oiu' side a little 
holder than the other, they advocate ce/////</ 7 ?/ love. 

Uniting their life and harmony with the ])arent stein, the\ 
teach us to turn affectionately to (^ur parentage both earthly and 
heavenly, thus proclaiming y/Z/V/'/ love. 

The parent stem sending its life forces to the dej)endent 
tibres symbolizes [parental love, both human and di\'iiu‘. 

While it draws its life from the earth, it also ()])ens its tissues 
and drinks in the sunlight from above, thus teaching us to draw 
wisdom and power from both the earthly and tlu; heaxandy. 

Developing in all directions in symmetrical haruKuiy, lhe\- 
tcaich us to grow broad in our culture and avoid on e-si dec! ness 
of development. 

These arc some of the leading instructions and nnual bt ar- 
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inj^s of the leal, incliulinj^ the hnir ^real de|xirtme]its of Jeve, 
which if carried out would convert the terrestrial into the celes- 
tial harmony. 

3. i-X^ain we may lake tin* ..SV/// as tlie parental center of the 
solar system, around which all its jdanets, moons, and t'omets re- 
volve with ceaseless harmony, ever receiving from and giving to 
each other, and we hnd the same divine lessons taught. 

4. Thus docs every sun, and planet, and star, and leaf, and 
llowc'r, and tree, and rainbow, and crystal, and all other unim- 
j)eded formations and growths of the whole universe, e verlast- 
ingly ])i‘oclaim these divine harmonies. Shall man ever remain 
blind and deaf and dumb with reference to them ^ 

5. 'riie same beautiful harmonic relations should be exempli- 
tied in every tamily, every society, every community and every 
nation, with a balance of organization and individuality, and with 
every part working lovingly with every other part and } et main- 
taining individual freeclom. 

6. The foregoing principle constitutes another proof of the 
absolute unity of all things, the sjuritiial and the material being 
irrevocably blended. 

XU. Thf Law of Ti: rffciion. 

Those objects present the hii^hest perfeetioir other things being 

ajnaly 'lohieh embody the greatest number of Harmonic J^rin- 

eiples. 

T. Niagara Falls. 'Fhis cataract is the admiration of the 
world. Why? It presents beautiful gradations of tlirection in 
the jjarabolic curves of water as it swec|)s over the rocks ; gra- 
dati(m of velocity from top to bottom, and gradation in the 
curves and hues of the rainbow which gilds the clouds of spray. 
Jt presents Contrasts of direction in the mad 'dash and whirl of 
waters, contrasts of rocks and water, contrasts of water in the 
sunlight and water in shadow, contrasts of white foam with the 
dark blue sheet before it becomes foam, contrasts of size in the 
great cliff ?5 and water above with the depths below. The whole 
presents the analogical ]3rinciplc of continuous sublimity — sub- 
limity in the great rocks, the mighty currents, and a power 
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which utters itself in thunder aiul shakes the earth. We see, 
then, every style of external harmony combined. 

2 . T/ic Hitman Head, being the culmination of the highest 
features of man, who is himself the culmination of nature, pre- 
sents the most wonderful combination of harmonic features. It 
lias contrasts of size and direction in the upiier and lower head, 
in the front and back head, in the hair and face, in the nose and 
cheeks, or forehead and cheeks, or chin and cheeks : it presents 
contrasts of color in the hair and face, or beard and face, in the 
j)iipil and white of the eye, etc. : it presents gradations of direc- 
tion in the exquisite curves everywhere present, as in the chin, 
li})s, cheeks, eyes, eyebrows, no.se, forehead, hair and whole 
hc^id ; and gradatiotis of color in the cheeks jirogressing from 
tlie lily of the side cheeks to the rose in the center; and more 
oi' less of the same in the Iii)s, eyes and hair : it presents ana- 
logical harmony of color in the face, eyes and hair, as when the 
hair is dark, the eyes and skin are aj)! to be dark also ; and ana- 
logical harmony of form, as when one feature is bold and con- 
irasting, others are apt to be the same. More than thi.s, the 
head is the center of the most marvelous possibilities of thought 
and deed, the brain being the head-quarters of those mental, 
passional and intuitional energies which change the face of the 
world and develop all harmonies ; the vision being the mirror on 
which all harmonies of the outward world are jniinted, the vocal 
aj)paratus being the instrument for producing all harmonics of 
tone and sound, and the ear the instrument for taking cogni- 
zance of these harmonies. More than all this, there is a hue 
spiritual something that emanates from a peculiarly tine and ani- 
mated face which causes us to speak of it almost unconsciously 
as sjuirk/ing or radiant. The human head is the greatest center 
of }3erfections, then, becau.se it embraces the greatest variet}' of 
Harmonies. 

3. A Beautiful Human Form .starts with the smallest luim- 
her of harmonies in infancy, and increases in its variety of ])er- 
fections until fully matured. The young babe (fig. 59) pre.sents 
hut little excepting gradation, and this in the form of rather stiff 
curves. Emma (fig. 57), who is a little older, shows a greater 
distinctness of chin and diversity of curves, Katie (fig. 58) 
‘^hows still greater diversity of curves, and shows not only 
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freer gradations than the others, but a fair amount of contrast, 
as the hair contrasts in form and color with the face, and the 
features are more prominent. In figures 6o, 62, and 71, we have 
the mature form, and find not only more distinct contrasts, bul 
more exquisite gradations of both form and color, and these har- 
monics ex'tcnd to the bustanel other parts of the system as well 
as to tlie liead. Let the reader notice that there is a great con- 
trast in the size of the gradations in mature forms, but very lit- 
tle in quite young children, especially the curve of the cheek as 
compared with that of the chin, or the convex curve of the cheek 
as compared with the concave curve uniting the cheek and chin. 
In figures 57, 59, 89, and the small forms on the outer portions 
of fig. 61, this concave curve will be seen to be nearly as large* 
as the convex curve forming the cheek itself, but notice the 
great change as the forms become more mature. 

4. Motions, otc. We see, then, that however beauti- 
ful oreffecti^'e an object may become through gradation or con- 
trast alone, it attains to a still higher perfection when it com- 
bines both without violating analogical harmoiu', and a still 
liiglier perfection when it coml)ines the harmonies of form, color, 
motion, etc., than when it combines only one department of har- 
mony. A rocket shot upward in the tlaytime is an iininterest- 
ing object compared with what it is at night, for in the* daytimi* 
it makes a feeble gradation of form, of velocity, and of sound, 
while in a silent dark night these gradations are far more dis- 
tinct, and the contrast of brilliant lights and colors with tlie 
surrounding shadows, as well as of motions and sounds when 
the explo.sion takes place, gives it a tenfold charm. 

5. Landscape, ddie finest contrasts and gradations can be 
included in a single landscape, but analogical harmony require*^ 
that the two styles be not too much combined in the same place, 
as the graceful style in which curved walks and sweej) of surface 
and round-topped trees abound, should not pass too abruptlx 
into the picturesque style, in whicli cliffs, cascades, spiry-toppeil 
and jagged trees and similar contra.sting features abound. A 
view, however, combining both styles of land.scape is peculiarlx 
charming. This may be illustrated by a sail down the Hudson, 
on the fight side of which arc mountains and Palisades, illustrat- 
ing the picture.scpie and sublime, while on the left side are more 
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slopiiii; banks, with mansions, lawns aiul parks, in harmony with 
tlic beautiful. 

6. Light, Shade, and Color, W’c have already seen how 
poor the effect in a cut like (ig, 40, where contrast exists with, 
out j^radation as compared with figures 3S, 41, 70, etc., in which 
contrast and (gradation are both combined. In a sunset sky we 
may see gorgeous contrasts of light and shade and color on the 
clouds, also exquisite gradations of the same progressing toward 
shadow from west to east, and analogical harmony ruling 
throughout. Is it not far superior to the shadowy sky of a 
tiumder-storm, in which contrast alone rules? 

7. The Aurora Borealis, or Northern Lights, combine a great 



Fi^. ‘K'- I'ho Aurora Fiorealis 


variety of harmonic ]n'inci])les (fig. 96), such as a general arch- 
way, or gradation of direction, gradation of light and shade, gra- 
dation of velocities in the shooting lights, contrasts of light and 
shade, contrasts of direction, of color and of size, while a gen- 
<^a*al law of analogy blends the whole in one. We may see just 
tile reasons, then, for its being considered one of the most beau- 
tiful sights in nature. 

‘S. Arehiteetiire. It may rivet these great jirinciples upon the 
l eader’s mind by showing liow they may be applied to regulate 
architecture, an art of which even architects too often fail to un- 
derstand the spirit. Figures 97, 98, 99, 100, present the leading 
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roofs of the world, 'rhe Oriental is tlie simjdest and will an- 
swer for rainless climates ; the (irecian, bein^- an obtuse angle, 
has a little more decision and strength, and will shed rain, but 
is not so adapted to snow ; the (iothic, being an acute angle, is 
the strongest and most spirited of all, and is adapted to snowy 



Fi-. ()7. 
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I'i”. 00 . 
Chinese Roof. 


h'ij;, 100. 
Oriental Hoof. 


regions, while the Cdninese is the most graceful, but is weak, 
d'he dotted lines on the outside of hg. 98 show the modification 
of the (iothic, called the I'rench or Mansard roof, and is espe- 
cially well adapted to residences. The dotted lines in fig. 99 
show a more graceful modification of the same, having both gra- 
dation and contrast, while the other has contrast mainly. Fig. 

lOl, shows a cottage in this style, 
which I ha\a^ cojiical from (jode\ s 
Lady’s Book. It is graceful and 
spirited. 'The dotted lines in the 
center of fig. 98 show how a spire 
is only a stee]x*r (iothic roof. In 
the mere outlines of roofs, tlie 
(Irecian'has but a feeble contrast 
of direction and no gradation, the 
Gothic a sjiirited contrast, tlu^ 
Chinese both contrast and grada- 
tion, while the Oriental has a death-like unity, wholly lacking in 
diversity, 'fhe simplest form of a (^ircek building with its low 
roof and rectangular windows (fig. 82), has contrasts but no gra 
dation. This, of course, was too unbeautiful for the finer build- 
ings, and so jiillars, with their flutings and volutes and leaf-work 
added gradation, as did also the statuary and other sculptiiretl 
forms ^which were placed under the roof. Tn the common (ireek 
edifice contrast rules, and that of rather feeble character, al 
though when modified, as in fig. 103 , gradation and contrast arc 
combined, with gradation and grace as the analogical feature. 
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But the Greek style, although capable of mucli elegance in its 
simplicity by means of pillars and sculpture, is on tlie whole a 
feeble style, with its main lines horizontal and earthly, and 


poorly suited for religious or state 
edifices where majesty of sinrit is 
required. The Gothic, on the con- 
trary, with its magnificent con- 
trasts of spires, turrets, pinnacles, 
buttresses, i)ointed arches and mas- 
sive towers, all heaven-pointing, 
softened down and refined by the 
most exquisite gradations of every 
kind, is the .snblimest, strongest, 
most s])irited and most cx])ressive 
stvlc of architecture that has thus 
far been devised by man. Its pin- 
nacles, with their bud-like linials, 
<lenote upward growth ; its windows 



have leaf-like arches, uneqiialed for strength ; its vaulted ceilings, 


sustained by i)illars which branch off like trees, are built seem- 


ingly for eternity, while in every di- 
rection the curved flower and leaf- 



work proclaim nature as the divine 
model which it aims to copy. I'ig. 

gi\'es a portion of a fine Gothic 
edifice which is a celebrated seat of 
learning. It shows a variety of con- 
trasts of height, of direction, of size, 
ol light and shadow, as well as various 
gradations of size and direction, and 
an admirable analogical harmonv in 
tlie midst of its great diversity. The 
^})irit of the Gothic style is to “ beau- 
til utility,” as Pugin cxj^rcsses it; for 
when it ornaments such features as 
pointed arches, buttresses, and even 
towers and pinnacles, it deals with 
that which is emincntlv strength-giv- 
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rears its immense columns and lofty porticos, it works for mere 
display, for these columns are useless in protecting either from 
the storm or from too great heat of the sun. The Gothic Archi- 
tecture is sometimes called Christian, from its heaven-pointing 
style, but as other religions also aspire after divinity and heaven, 
they have an equal right to it, especially as the Mohammedans 
are known to have used the pointed arch and upward aspiring- 
minarets in i\. 1). 780, or something like four centuries before 
the Gothic was adopted by Christians. Figures 104 and 105 



Eij;. i<'4. EiR- h>S- 

Ruins near the I'aj Mahal, Agra. 


represent old Mohammedan ruins in Asia, in which the pointed 
and u[)right features appear in many of the windows as well as 
minands, domes, etc. This style is sometimes called Arabic, 
Moorish, or Oriental, and finds its analogical feature in curva- 
ture and gract! rather than in the contrasts and power character- 
istic of the (iothic. ddie most gorgeous specimen of architec- 
ture in the world is to be .seen in the wonderful |)alace of the i)ld 
Moorish Monarchs in Spain, called the Alhambra. Although 
both the MoiU'ish and Gothic architecture combine all principles 
of harmony, yet the greater strength and spiritedness of the 
(iothic must give it the verdict of superiority. 

Jn figures 106 1 10, I have given a glim[)se of some notabh- 
domes and towers. Domes, towers, spires, turrets, pinnacles, 
and minarets are among the leading methods of producing the 
effect of loftiness, grandeur and spiritedness in a building, and 
sometinjes, as when there are Gothic or Roman arches with 
keystones, their weight gives stability to the walls and firmness 
to the arches. The United States Capitol, at Washington, Ini'- 
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a clonic which nmks amon^' the great ones of the workh l)iit de- 
pends upon gradation almost wholly for its effect. 'I'lie Hotel 
dos Invalidcs, Paris (fig. 107), adds to its gradations those angu- 
lar and projecting forms which give contrast, while the new Con- 
necticut State House dome, at Hartford (fig. iO(S), becomes 
^till more spirited in its fine contrasts and still more elegant in 
its gradations of size and direction than cither of the others. 
It has a form which is a transition from the dome to the tower. 
Fig. 109, is the central tower of the magnificent New York State 
capitoi at Albany, and although an elaborate piece of architec- 
ture, it is built in the renaissance style and hardly knows whether 
to assume the spirited combinations of the (iothic or the tamer 
grace of the Roman arch system, or the t)ediments and horizon- 
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tal lines of the (ireek architecture, and thus must be pronounct'd 
deficient in individuality and analogical harmony. Not so with 
the Gothic tower of the Memorial Hall of JIarvard Ibiixersity 
( I'ig. 1 10), which is one of the fine.st styles of architecture in the 
roiintry, spirited in its angles, colors and forms and yet refined 
in its gradations. It borrows some of its refinement from the 
Yansard Gothic. Fig. ill, from the same building, has much of 
the effectiveness of a spire and yet simplicity of style and a eei-. 
tain analogical harmony with tlie roof, of whicli it seems to be an 
‘aitgrowth. Fh’g. 112 is one of the si)irited and elegant sid(‘ 
towers of the Connecticut State House, h'igures 113, i 14, are 
graceful and effective portions of the gateway of Greenwood 
^ onicteiy, Brooklyn, the latter of which show s how a gahk‘ can 
■’.•'(nv into a spirc-like form and liow' the rudeness of a shai)) 
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angle can be softened by curvature. Fig. 115 is a ventilator, 
and gives more variety of effect to the top of a building. Fig. 
1 16 is the top of Bunker Mill Monument, a great rude, meaning- 
less heap of stones, devoid of beauty, or soul, or harmonic prin- 
ciples — simply one of the “ bignesses," as Isaac Newton would 
say, quite unworthy of the cultured taste of ]k)ston. “IFit this 
elaborate work, this beauty, costs money which sliould he taken 
to feed and clotiie the poor,*' is the common remark. To these 
superficial utilitarians to whom the bread-and-butter side of life 
is the chief object of exi.stence, 1 would like to make a remark as 
we pass. Suppose tiuit in the place of this rude mass, an object 
of beauty and inspiration had been reared, that scenes ex])res- 
sing high aspiration and .self-sacrihee and grand achievement had 
been sculptured on its sides in a way to last a thousand years, 
so that millions of people should cast their admiring gaze upon it 



and drink in its lessons, would it not tend to lift multitudes above 
the gross appetites and sensualities of life to such an extent that 
it would save them from a large amount of poverty and degrada- 
tion.^ h'ig. I 17, the Washington Monument, is better, but is far 
from what it should be. bdg. 1 18 is the tower of the University of 
Toronto, and although the body of the tower is not very spirited, 
the round j)ointed turret at the corner adds greatly to its effect and 
forms a contrast with it. b'ig. 1 19 is the picturesc|ue tower ot 
the Masonic Temjde in Philadelj)hia, which, though ])ossessing 
some very prettv lines of gradation, has contrast and })oweras its 
leading s])irit. I'ig. 120 is a castellated tower, and stands rathe 
low on the harmonic scale, as it is totally lacking in gradation 
and is consecpientlv rude. hdg. I 2 T is a portion of the cottage 
residence of Thomas W. Taidlow, hksq., near Yonkers, and will 
show how chinine\'s and bay-windows, and roofs and verge-boards, 
and wings mav serve to destroy the box-like character of a 
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house and give pleasing contrasts of light, shade, size and direc- 
tion. Fig. 122 shows the form of buttresses which give so 
much strength and picturesc[ueness to the walls of a Gothic 
building. Fig. 123 is the Oriental or Moori.sli horse-shoe arch, 
which although having a variety of contrasts in the way of straight 
lines and angles, has gradation as its leading spirit. Jog. 124 
has also gradation as its i)redominating influence, altliougli the 
acute angle at tiie top gives a spirited contrast. 'These ogee 
curves are simjdy lines of beauty, and altliough tliey form a most 
elegant arch, still they are less strong than that of the ordin- 
ary Gothic window. It is much used also in Oriental architec- 
ture. Figures 125 and 126 have both styles of harmony, hut 
contrast and power seem to be their lending analogical spirit 
instead of gradation, as in the other two. Fig. 127, which 1 have 
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taken from Har[)eTs Monthly, is entitled a “ .\ewporl C'ottage.” 
ft is full of the spirited lines of contrast and yet has some \ cry 
graceful gradations, esj^ecially in the little spire at the left, and 
the curved line under the roof. The little spires give a brisk 
and aspiring effect to the building without resembling a chui'ch 
spire, and the many angles cause a diversity of light and shade 
which form a general unity of sjiirit in contrast. 

Xfll. Adaftatiox Ok hhrxKss. 

I. Adaptation of means to ends is a laio of universal nature. 
We have seen that the unimpeded growth ot nature is alwa)s 
according to harmonic principles, but there are times when great 
utilities demand the temporary suspension of these and tin* use 
h)r the time being of seeming or even real discords. 'I'h(‘ i^arth- 
Muake is very terrific and tem})orarily disastrous, but it brings 


5 ° 


IfAkMONfC LAWS OF THE UNIVKKSK. 


about the c(iiiilibrium of the earth’s internal forces, brings the 
interior riclies of the mineral kingdom to the surface, and gives 
to man the charms of mountain and valley where otherwise would 
be a dead level. 

2. Tn the process of Human Development also nature has 
rendered labor, effort and conflict absolute necessity by leaving 
more or less of swamps and forests to be reclaimed, homes to be 
built, fields to be tilled and boundless realms of knowledge to be 
sought out, without which man would become utterly weak and 
worthless from inaction, and really be far more miserable. 

3. Su lfcrinf^\\A'^ also its divine mission, 1st, as a result of vio- 
lated law and a warning against such violation ; 2dly, it gives dis- 
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cipline, heroism and self-command wnen rightly improved ; 3dly, 
it is nature’s process of purification as in the case of disease ; 
4thly, it calls out human love for the unfortunate, the divinest of 
qualities, and Sthly, it answers as a shadow to reveal by con- 
trast the real sun.shine of life ; in other words, when jierchance 
througli severe experiences, blunders and struggles we have at- 
tained to the knowledge and wisdom which will do away with the 
necessity of .so much suffering, our real joy and power will be 
gj'vNiter than It otherwise would have been. It is the duty of the 
comnuniity, iiowever, to elevate society by correct knowledge 
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and equitable laws into so true and wise a life that they shall not 
need so much severe suffering* to make them live rightly, while 
they will find their happiness in performing voluntary labor, 
instead of their misery in doing that which is forced upon them. 

4. Thus we see that Absolute Evil does not exist, the universe 
being under the reign of divine law, while all seeming evils are 
but adaptations to some high end. Arc fire and water innately 
bad because they sometimes destroy life ? Is society fundament- 
ally bad because much selfishness and crime occur in its midst? 
Is man necessarily evil because like an unripe apple he may as 
yet be in his crude, sour state ? Have we not seen that all na- 
tural growth is on the law of perfection, all things bearing the 
stamp of divinity ? Let us not indulge in the superficiality of pes- 
simism then, but remember that harmony itself sometimes be- 
comes more effective by the temporary suspension of harmoiu', 
especially when some good end is sought. 'The great masters in 
music sometimes introduce discord to heighten some aftereffect, 
;ind at times discordant or rude combination of colors are allowt'd 
by the greatest artists for the purpose of e.xpression. “ Great 
art,” says Ruskin, “ dwells on all that is beautiful ; but false art 
omits or changes all that is ugly. Great art accepts nature as 
she is ; but directs the eyes and thoughts to what is most perfect 
in her ; false art saves itself the trouble of diia:ction by remox ing 
or altering whatever it thinks objectionable. Beauty deprived of 
its projx r foils and adjuncts, ceases to be enjoyed as beauty, just 
as light deprived of all shadow ceasi^s to be enjoyed as light. A 
white canvas cannot produce an effect of sunshine; the painter 
must darken it in some places before he can make it look lu- 
minous in others ; nor can an uninterrupted succession of beauty 
produce the true effect of beauty ; it must be foiled by inferiorit\' 
before its own power can be ilcvclo])etl. Nature has for the most 
part mingled her inferior and nobler elements as she mingles 
sunshine with shade, giving due use and influence to both, and 
the painter who chooses to remove the shadow, perishes in the 
burning desert he has created.” 

5- Nature does not employ beauty so lueessautly as to destroy 
odaptation and utility. A clear sun is beautiful, and yet if we had 
not the soft shadows of night and occasional clouds and storms, 

* Modern Painters, by John Rnskin, M-.A., Vol. III. ]). 34. 



5 “ 


HARMONIC LAWS 01' TJIL CNIVKRSi: 


iIk* earth would soon become parched and destroyed. Hut even 
in the storm, spirited elements of harmony and sublimity are 
brought into action. 

6. In the Huutati Form, curvature is especially harmonious 
and consistent with its yieldin<;' nature. A circular building, 
however, is not pleasing for a residence, first, because it lacks in 
fitness for the utilites of home life ; and secondly, straight lines 
and angles, softened down perhaps with ornamental lines of cur- 
vature, harmonize well with the natural dirisioii of the building 
matcndals themselves. Some have been so foolish as to suggest 
that buildings should resemble the human form. 

/. 'I'lie ouside of a building shouhl be more sober in its tints 
than the inside ; first, becau.se a white or nearly white building 
dazzles and burns the jierson apjiroaching ; 2dly, the subdued 
light of the interior can better tolerate light-colored A'alls ; and 
^dlv, artificial light bec'omes more brilliant when the walls are 
not sombre. 

8. Ihillianl Colors are more* admissible in theatres than in 
t'luirches, and \ i'l the (Uiltivatetl human mind requires that gau- 
(liuess shall not rule in the fornuu* nor gloom in the latter. 'To 
those who look upon the seveuv side of (lod’s c'haracter and t'on- 
sider that a majority of i1k‘ human race are in danger of ever- 
lasting destruction, life and death bc'conu^ awfully solemn, and 
onlv dimly lighted cathetlrals, with silent trc'ud of worshipei's 
and the predominance of dark grays and browns would be con- 
sidei'ed in t'ori'ect taste. 

c). In Fress, hc-alth requires that one’s tdothing should not be 
uniformly black, and analogical harmony requires that an clderK' 
lady should dress in more subdued et)lors than a young girl. As 
to the sexes, woman, belonging to the graceful side of nature, in 
whicii gradation rules, sees intuitiveh' that delicately tinted and 
yielding skirts, hanging in curves around her, are far moi*e appro- 
])riate than the stiff bifurcated garments of men ; while men, de- 
cided and str(>ng in their style, dress more on the jilan of con- 
trast, parting their hair on one side, training their beards, wide!: 
contrast with the color ol the face, and having mainly the simple 
contrast of black and white around the neck and bosom. Womai' 
loves to ^»ear and man loves to see her AVc'ar, more ringkds, cniN 
or dowing forms ol the hair, and more (irnamental forms and 
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colors than is generally, becoming to the other sex. But Uisic 
and utility demand that her skirts shall be long enough to be 
flowing and protective to her limbs, and yet not long enough to 
become darkened with dust or interfere with a graceful gait, 
while health imperatively demaiKk that all compression of the 
waist or feet, all large foreign masses of hair to heat the brain, 
and all abdominal pressure of skirts should be forever banished. 
Does not beauty of form and grace of motion demand the same 
things ? 


XIV. Truth. 

Truth and confovuiity to law arc universal in nature. 

1. Nature is ever true to herself and all her great principles 
of harmony and adaptation. Were her laws of repulsion and 
attraction to be changed for one moment, the whole universe 
would become a mass of ruins. Nature does not pretend to be 
lehat she is not, and holds up her swamps and deserts as freely 
to the sunlight as she does her sublimest landscapes. 'J'hc light- 
ning does not pretend to have the gracefulness of the rainbow, 
nor the rainbow the power of tlie lightning, nor the little stream 
the majesty of the great river, and yet all perform their especial 
work with unchanging faithfulness. 

2. Light is the greatest truth-teller in the outward universe, 
Hashing forth by means of its reflections the forms and colors 
of all nature, and by aid of the spectroscope giving a minute 
analysis of all elements. “ God is truth and light is his shadow,” 
was the well-known expression of Plato. Even in the case of a 
mirage, where distant objects are seen double, there is nothirig 
but the strictest truth to nature’s forces, the wonderful diversity 
of which simply causes a reflection in unexpected places. 

3. “ There is never vulgarity in a whole truth,” says Ruskin. 
1 he whole atmosphere and sky and ocean arc transparent media 
ior conveying truth. Human eyes arc mirrors to receive all 
truths of form and color, human ears sounding-boards for re- 
ceiving the truths of tone, and the organs of smell, taste and 
sensation are constituted to perceive other styles of truth. It is 

supreme importance that we .should perceive and i^roclaim 
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exact truth. “ One of the sublimest thiii<;'s in the whole world,” 
says Bulwer, “ is plain truth.” Bvery author’s pen, every artist’s 
pencil, every orator’s tontine, every power of i^enius and states- 
manship .should work in harmony with all truth, which is the only 
pathway of safety, while error is not only the pathway of danger 
hut of deformity. 

4. Uui)iau Nature naturally .scorns falsehood in jn'inciple, and 
yet prejudice, early trainint^jp.sychological bias reccu'ved from sur- 
roimdini;- influences, theolo^^ical ruts, medical ruts, political ruts, 
.social ruts, all worn .so deep by \o\v^ u.se that small men .getting into 
them cannot see out, or get out, ha\^e ti'iided to lead into dark 
ness and mar the heavcaily image of truth. Why is man thus 
behind external nature in his devehipmeiil ? Because he is the 
last and highest phase of nature and has not yet reached his true 
moral and spiritual era of unfoldment. It ma)' recjuire a centur\' 
to build a great cathedral, while a cottage could be finished in a 
month ; in the same way it may require a thousand centuries to 
j)erfect the mental and moral structure of man, which is so vast 
in its possibilities as to take hold almost upon infinity, while the 
processes of evolution could develop the simjder external phases 
of nature in a vastly shorter time, just as it took millions of years 
to develop a mammal after a mollusk had been perfected. 

X\\ RKKlXHMEXr OF MArKRI.VL. 

Other thinii's heiutf equal, substauees are exquisite, petietratinii, 

powerful, and enduring in their ejjeet in proportion as they an 

refined and subtile, 

I. Nature is full of proofs of this law ; but I mu.st treat it onh 
briefly Iiere. The grossest form of water is lee. A more re- 
fined form is ordinary lVater, iuu\ this, when put in motion, can 
sweep away houses, forests and rocks, A still more refined form 
is stea/u, which is about 1700 times as light as water, and its tre- 
mendous power in driving the most ])onderous machinery is well 
known. A grade of power vastly finer than .steam is lllectrieit\\ 
and this, uniting with steam far down in the bowels of the earth, 
will at times blow the mountains asunder and cause half a con- 
tinent to tremble. Having reached electricity, we have found a 
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principle so fine that it can penetrate more or less well all tan- 
gible substances. 

2. Of the exquisiteness and amazing power of Lights dem- 
onstrations will be given hereafter. 

3. Finer than an}^ of these is \\\ii Attract io}i of (iravitatuni, 
which, according to the demonstration of La Place, moves mil- 
lions of times as swiftly as light, and yet is so mighty as to float 
all worlds on its breath and so exquisitely gentle as to yield to a 
mote in the sunbeam. 

4. The explanation of those \vonderful Soul-caiauations which 
are the quickening ]K)wer of mentality and by means of w liich 
man is enabled to move outward and measure and weigli suns 
and systems and to look inward upon a still mightier psychic 
world, 1 must reserve for tlie tenth chapter of this work and for 
a future work. A single exain])lemay be given hereto illustrate 
this Vcww 

5. The coarsest grade of lieat is the form of Ordinary lure, 
or heated metals. A person may warm liimself b\' this, and lu' 
will often feel weak and tender afterward b\' the means. If 
he warm himself by heat from the sun, w liich is a grade finer, lie 
finds it less weakening and more enduring. If he warm himself 
by exercise or b\^ manipulation from some w arm magnetic hand, 
not only are the lower animal but the higher ])sychic forces put 
more or less into action, and he ma\" become pcrnianmti^Ji; w arnier 
and stronger. Thus are the fine forces more safe, po'iocrfnl, ca- 
(/nisite and enduring tliiin the coarser forces of the outward 
world, such as ordinal')' heat, mineral drugs, etc. Their effect on 
nioital action is also much more direct and potent. 'Fhe great 
healing pow'er of colors w'ill be treated of in the chajiter on 
Chromo-Therapeutics. 'Fliis principle is modified somcw'hat by 
the next. 
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X\'l. (iKADATIUX OI' IxsrRr.MKXTALITlKS. 

Force is exerted t /troll i^li a i^radation of iiistnimcjiialities, the gen- 
eral 1(110 (f J^(>sitive ptnoer being that a coarse element is acted 
on or (jniel’ened by one lohieh is finer, this again by one lohieh 
is still finer, and so on. 

I. Thus in the human systcmi llic bones are wielded by llie 
inuseles, which are a f;Tade more subtile ; the muscles by the 
nerves and blood, which are still finer; the nervxxs and blood are 
vitalizetl and controlled by still finer animal and psychic forces, 
and these aj;*ain by spirit, which is. inconceivably fine. 

j. 'rhc‘ fine forces constitute positive jn'inciples of power, 
while the coarser forces are the ne.itative and reactivx principles. 
It is im])ossible for one .tirade of force to control directly another 
which is too much below it in fineness or in turn be controlled 
b\' it, any more than meal could be retained by a coal-sieve, 
(irosser elements may ha\e a reflex influence upon the finer, 
somewhat as the body may re-act upon the mind by havin<;' its 
cruder elements influence those h‘ss crude, and these a^ain, tho.se 
which are still less crude until the mind itself is affected. This 
is a ‘j:reat ne<;‘ativ(^ law of power, and we must not fall into a very 
common error that all power lies with spirit, re^^ardless of coarser 
re-acti\x' elements. 

3. Some of the Leading (Gradations in Xatnre are ^iven in 
12<S, conimencini^ at the cutside and progressinj^* in flneness 

inward until we reach Si)irit, which is the positive ju'inciple of 
all ])owcr. The finer forces radiate their power throu<;*h the 
whole ciiale of elements and forces, each force passing more or 
less through those which are coanscr than il.self, but more imme- 
diately as a general thing, through the next grade of coarseness, 
while this again i)ermeates that which is still coarser and so on. 
Thus Spirit gives life to the very finest ethers or Spiritual Forces ; 
tht\se vitalize still coarser ethers, such perhaps as Electricity, 
Light, etc. ; these latter kindle ii]i the gases and the liquids, 
wlnie they again permeate and perhaps dissolve the Solids. 
Thus natuse ever works on the law of (Gradation, even sometimes 
when it docs not seem to do .so. 

4. 1 he Longoing J^rinciples\\\e]\\([c the outlines of the science 



GRADATION OF INSTRUMENTALITIES. 


57 


of harmony and power in nature ; also the central law, which 
shows that unity and diversity must be combined, and that on 
the law of progression, or contrast, or both. I have given them 
so that if possible we may at last get down to the basic prin- 
ciples of things in connection with light and color. Nature is a 
divine guide if we apprehend its teachings rightly, but it is sad to 
sec how it is misunderstood! Prof. Taylor Lewis * says that 
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“ if wc obey nature it follows that an act of scif-sacnficc would 
be as foolish as it is sinful and unnatural. It would be a viola- 
tion of nature’s grand law.” Is not this a slander upon nature? 
My readers have seen how all natut^al frnnctli over the ivhole 
world exemplifies paternal love, filial love and fraternal love. 
More than that, the course of nature is an endless series of sacrifiees 
of loivcr conditions for the sake of introdneinjet Ine^her ones, of lower 
animal and vegetable life that a higher grade of existence might 
* Since writing the above, this able writer has deceased. 
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take place, and sometimes of cities, islands and seas by an earth- 
quake in order that terrestrial harmony may be established. Tin 
greatest universal sacrifice is that of human life for the higher 
life to eome. 

Having established the general principles of harmony, I will 
now notice their more direct application to colors. 

XVII. Division of Colors. 

1. Hist orient Note. In 1672, Isaac Newton publi.shed his 
theory that the ordinary white light of the sun consists of differ- 
ent colors possessing different degrees of refrangibility. Still 
earlier, however, in 161 1, Antonio De Dominis had used the fol- 
lowing words Colors arise out of light: of this I have no 
doubt ; nay, they are only light itself.” Isaac Newton adopted 
the seven-fold division of colors as seen in the rainbow and still 
more distinctly in the solar spectrum, namely the red, orange, 
yellow, green, blue, indigo i\m\ violet. Sir David Brew.ster con- 
sidered t\\c red,yelhrw and blue as the three fundamental colors 
out of which all other colors are made ; but Helmholz has shown 
that each color of the sunlight is formed by its own independent 
law of vibrations, which is incapable of subdivision, and that there 
is no overlapping of certain colors to make an intermediate color 
as red and yellow to produce orange, yellow and blue to produce 
green, etc. 

2. When the reader comes to sec how colors arc produced, 
he will understand that theie are not only seven colors in the 
sunlight which are uncombined with others, but many times 
seven. Fig. 1 29 will show' how light is brought into a dark room 
by a very narrow' opening and by means of a prism scattered into 
its .separate parts, or colors which fall upon a screen in an oblong 
rainbow-colored form called the solar spectrum, the red being 
refracted least and the violet most from a straight line. Suppose 
we make an opening in the screen at the point where the orange 
strikes it and then pass this orange ray through another prism 
behind the screen, will it be decompo.sed into the tw^o colors yel- 
low and red? No; it will remain exactly as it w^as before, thus 
showing that it is a primitive and indivisible ray. This is n(»l 


* De Kiuhis Visits et Lucis, i6i i. 
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saying that orange cannot be made by means of red and yellow 
pigments, but that it is not so constituted in the mnlight. 

3. Sound and Color compared : Tliere is no harm in dividing 
the colors into seven divisions on the Newtonian plan. In fact 
it is rather a good division and harmonizes with the seven notes of 
the musical scale, C, D, K, J^', G, A, II ; C answering to red, D to 
orange, etc. As C is at the bottom of the musical scale and made 
with the coarsest waves of air, so is red at the bottom of the Chro- 
matic scale and made with the coarsest waves of luminous ether. 
As the musical note B requires 45 vibrations of air every time 
the note C at the lower end of the scale requires 24, or but little 



Fig. i2g. Decomposition of Light by the Prism. 

ovrr half as many, so does extreme violet require about 800 tril- 
lions'^ of vibrations of ether in a second, while extreme red^ re- 
<jnires only about 450 trillions, which also are but little more 
than half as many. When one musical octave is finished an- 

■ in speaking of numbers I adopt the French method of enumeration of three 
hgiires U) a period, usually adopted in America, instead of the more cuml)rous 
FnglisU method of six figures to a period, so that when I say 800 trillions T mean 
S' >0,000,000,000,000. What we would call one billion the b'.nglish would designate 
the more complicated expression one Ihonsaud millions, etc. 
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Other one commences and progresses with just twice as many 
vibrations as were used in the first octave, and so the same notes 
are repeated on a finer scale. In the same way when ihe scale 
of colors visible to the ordinary eye is completed in the violet, an- 
other octave of finer invisible colors, with just twice as many vi- 
brations, will commence and progress on precisely the same law, 
as will be demonstrated in the chapter on Chromo-Chemistry. 
The shortest atmospheric waves that ordinary ears can take cog- 
nizance of before the tones become too shrill to be perceived, are 
about three and a third inches in length, while the shortest violet 
waves, the effect of whicli can be perceived by ordinary external 
vision, are 100,000 times as short, as it requires 60,000 vibra- 
tions, or in oth(ir words, 30,000 complete waves of such color 
to make one inch in length. The longest waves of air wliich 
can be perceived as sound by human ears are about 70 feet in 
length, which constitues the lowest bass notes, while the longest 
comj}lete waves of ether which can ])e received into human eyes 
as color, would require some 17,000 to 18,000 to an inch, or not 
far from fifteen million times as many as the largest waves of 
sound require. TIoes this prove that the eye is capal)le of re- 
ceiving impulses of force millions of times as exquisite as those 
received by the ear ? By no means, as a far more refined force 
than mere waves of air must necessarily work in connection with 
them. (See Chap. Eighth, Vll., 4). Will it be answered that light 
moves 186,000 miles a second while sound moves through the air 
at the rate of only 1,100 feet a .second ? But the fine principle of 
sound can be made to move as .swiftly as light by aid of a proper 
conductor, as shown by the telephone, which has lately beeit^made 
to carry the human voice on wings of electricity entirely un- 
aided by any magnet or electrical machine. A seeming advan- 
tage in favor of sound is that ordinary human cars can distin 
guish from nine to eleven octaves of musical tones while ordin- 
ary vision caniu)t perceive quite one octave of colors, in fact can 
take in only the .seven Newtonian notes, or a septave. This 
would seem to show that human evolution has not yet reaclicd 
so far ..into the refined elements of vision as it has into the coarser 
ones of .sound, all development reaching coarser * elements before 
they attain to the finer. While the seven color arrangement is 
UO.ncnientfor some purposes, we may also have a still more funda- 
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mental classification of only three colors to match the three 
fundamental notes in the musical scale, the first y third and fifth. 
Some trinal divisions of colors will simplify matters to the 
reader s mind and will now be given, although as will be seen 
liereafter a division of fourteen primary color rays would seem to 
conform to the law of chemical and molecular forces. 

XVIIl. — Triad of lh<iMARV Ch)LORs. 

yV few \tords may be appropriate as to the threefold division 
of representative Colors. We ha\'e. 

Red, an exciting color at nearly the centre of heat. 

Yellow, the medium color and centre of luminosity. 

Blue, a fine color which is cold, soothing, electrical. 

Practically all colors can be made out of these or could be if 
we could get a supply of the invisible red to assist in forming 
violet and indigo and could find pigments of absolutely pure red, 
yellow and blue. We have also 

\ 

XrX. — A 'Fkiad of Secondary Colors. 

Dkanoe com[)oscd of equal parts of red and yellow. 

CiREEN “ “ blue and yellow. 

ITtri’Lk “ “ blue and red. 

XX. — A Triad oi- yXciiRoMATu: or Xia trai. Color.^. 

Ih.ACK com])osed of equal i)arls of red, yellow and blue. 

Wiirn^. composed of five parts' of red, three parts c'f yellow, 
and eight parts of blue. 

(iR.\v {nonUal jrray), compo.sed of black and white 

1 his is given from tlie formula of eminent artists and would 
seem to prove that after all “black is white, and wldte is black,” 
but not quite. It cannot be verified entirely in i)ractice from 
the impurity of pigments. When we call them neutral we mean 
neutral, chromatically speaking, as they have no especial hues, 
but white is the most positive of all colors as to luminosity. 
The folly of calling black the absencq of colors is now done away 
with among the intelligent, although it is really caused by the 
absorption of all colors. Normal gray is the most neutral of all 
colors and does not make discord with any. 
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XXL— A Triad ok Primary Grays. 

Red Gray, or Russet, composed of normal gray and red* 

Yellow Gray, or Citrine, of normal gray and yellow. 

Blue Gray, normal gray and blue. 

XXII.— A Triad of Secondary Grays. 

Orange Gray, composed of normal gray and orange. 

Green Gray, “ ‘‘ green. 

Purple Gray, “ “ “ purple. 

Orange Gray and Red Gray arc sometimes called RROWN* 

XXIIL— Trinal Division ok Tints and Shades. 

1st. Light tints of a eoloriw which some white is introduced, 
as light yellow, light blue, light green, light gray, light green- 
gray, light blue-gray, etc. 

2d. Medium grades of eolor, such as ordinary yellow, pur- 
ple, red-gray, green-gray. etc. . 

3d. Dark Shades of Color, in which some black is intro- 
duced, as dark yellow, dark blue, dark green, dark red, dark gray, 
dark red-gray, etc. These are said to have a lower tone. 

XXIV.— Trinai. Divisions of Hues. 

The three basic colors, red, yclhAV and blue, should have a 
definite meaning and for this reasor. It is not so correct to say 
green-blue, orange-red or grecn-yeliow. as it is to say blue-green, 
red-orange, yellow-green, for the great central colors are not to 
bend to the secondaries but the secondaries to them, heroin 
the imperfection of language, however, we sometimes are forced 
to say reddish-blue, yellowish-blue, bluish-red, etc., and by thest* 
terms we mean blue with a very slight tint of red, blue with a 
slight tint of yellow, red with a slight tint of blue, etc. A 
general threefold division of the secondaries may be made as 
follows : 

Orange, combination of red and yellow. 

Red-Orange, red and yellow combined, with red in excess. 

\ ELLOW-Orange, red and yellow combined, with yellow in 
excess. 
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Green, combination of equal yellow and blue. 

Yellow-Green, yellow and blue, with yellow in excess. 

Blue-Green, yellow and blue, with blue in excess. 

Purple, combination of equal red and blue. 

Blue-Purple, red and blue, with blue in excess. 

Red-Purple, red and blue, with red in excess. 

For further study of the colors see plate II., the upper dia- 
gram, in which the part of purple nearest the blue is blue- 
purple, that nearest the red is red-purple, that between these 
points is medium purple. Orange and green have the same 
three-fold division. The lower diagram shows contrast of 
direction in its angles and contrast of colors. Light grays for 
houses give a more cheerful effect than dark ones and interiors 
should approach whiteness still more. 

XXV. — Nomenclature of Colors. 

1. We have thus a very simple and yet comprehensive nomen- 
clature of colors by means of which we may use precision of 
expression on this subject, a thing in which scientists them- 
selves are somewhat deficient. P^or instance if we take dif- 
ferent color combinations in which red is used, we have such 
terms as reddish black, dark red-gray, red-gray (russet), light 
red-gray, red, light red, very light red or pink, reddish white, 
red-orange, red-purple, reddish-blue, reddish-yellow, red with a 
very slight tint of blue, as in carmine or crimson, light red-orange, 
dark red-orange, orange, yellow-orange, light orange, dark 
orange, orange-gray, light orange-gray, dark orange-gray, pur- 
ple, light purple, dark purple, purple-gray, light purple-gray, 
dark purple-gray, etc. These are some of the terms which 
include more or less of red, and the other colors can be varied 
on the same principle. 

2, The chromatic hues consist of the primary and secondary 
colors, and also appear more dimly in the primary and secon- 
dary grays, etc. The achromatic or neutral colors include the 
black, gray and white. Some choose to give the combination of 
two secondaries the name of tertiaries ; thus, for instance, green 
und purple are sometimes said to form the tertiary olive. But 
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the other method which I have adopted is much simpler, and 
amounts to the same thing, thus : — 


l^irple = 


Green = 


i Blue, 

) Red, \ 
\ Yellow, J 
( Blue. ) 


= Gray. 


1 

J 


. = Blue-Gray. 


In other words, pin pie and green include the three primaries 
and blue besides, and as the three primaries when combined in 
a certain way make gray, it would have been much simpler to 
have said m the first place that blue-gray is formed by combin- 
ing blue and gray, as signified by the name itself. In the same 
way green and orange form yellow-gray ; orange and purple, 
red-gray. 


XXVI. — Triad of Colors, Tones and I'orms 


Before proceeding to illustrate harmony of colors, let us 
pause a moment to notice a threefold arrangement also in sounds 
and forms. The delightful tri-chord in music, called the //vW, 
consists really of the leading fundamental sounds, by modifying 
which all music is formed. This, however, is well understood 
and I will dwell briefly on the triad of leading forms, the /nV?;/- 
£-/(\ the hexagon, and ther//r/c. The triangle, like the red color 
to which it answers, is bold and stimulating and the coarsest ol 
forms, as that is the coarsest of colors. The circle, answering 
to the blue color, and the type of all curvature, is soothing and 
fine in its degrees, while the hexagon, like the yellow color, is the 
medium between extremes. The triangle abounds in spirited, 
hard, erystallic substance, such as the diamond, zinc-blende, mag- 
netic iron ore, fliKU'-spar, topaz, arragonite, and various octohe 
drons and rhomboidal form.s. The hexagon is doubtless the 
most admirable of all angular forms, combining spiritedness of 
angles with regularity of contour, a character which is lacking in 
triangles and octagons. Hence it is a favorite form in nature, 
being found in honeycombs, crystal of quartz, ice, calcareous 
spar, beryl, apatite, snow-crystals, which arc cither hexagonal or 
at least arranged in six division.s, cellular tissues in many vege- 
table and some animal growths, etc. The circle and the blue 
color, wliich it matches, are found beautifully combined in the sky 
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which is nature's representative dome, and the infinitude of 
starry worlds, including our sun, which beautify its expanse, are 
also mainly on the plan of the sphere which includes an infinity 
of circles. As the triangles and other angular forms of which 
it is the type belong more to hardness, spiritedness and power, 
so does the circle and other curved forms of which it is the type 
deal with softness, gentleness and grace, as with the sky, the hu- 
man form and all worlds, which last were soft when they as- 
sumed their spherical shape. In this it is matched by the blue 
color again, which stands at the refined end of the scale, and 
prevails in the soft depths of the .sky, the ocean ami the wliole 
world of foliage, atlhough the foliage combines yellow with the 
blue, and presents an infinitude of curvature. The violet would 
naturally be represented by the oval, which ir, more exquisite than 
the circle, and this oval must approach more and more nearly to 
])oints, one at the small end and two at the large end, in pro- 
portion, as it becomes extreme and draws near to the red of a 
higher scale of colors. 

XXVII. — Harmony of Gradation in Colors. 


1. Having now seen the parallelism and the unity which 
exist through the great departments of nature, and some of the 
beautiful progressions and contrasts by nieansof which this unity 
is enriched by diversity, let us now apply these principles more 
directly to light and color. Mrst, then, we will look 

or the law of gentle progression. 

2, 'J'he achromatic gradation between black and white con- 
stitutes different degrees of normal gray as in fig. 130. 


\ try IXirk ( iray. Dark (i ray. Gray. Li^ht Gray, \ cry Li.;lu ( iray. 



3. A beautiful Gradation of Chromatic Grays is presented 
in Plate I. This and the Solar Spectrum in the same plate, 
are so exquisitely blended, like the gradations of nature, that it 
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is impossible to perceive the degrees of progression. This has 
been done by a new and remarkable process of color-inking the 
plates that a New York firm has discovered. The names of 
these grays will be obvious from the nomenclature already 
given. 

4. The grays have a modest and rich appearance for dresses 
as well as the outside of houses. Light grays arc fine for houses. 

5. Carpets^ Draperies and Wall papers have many exquisite 
varieties of gray with gradations and contrasts of color and 
form of every kind. Even house painters when skilful, grade 
off their tints on pillars and other portions. Our homes both 
outside and within can have a charm thrown around them by 
means of color. 

6. “ y\ll objects are black in the dark,’' says Gage {Hlejnenis 
of Pltysies) . . . “ Color is a quality of the light which illumi- 
nates and not of the object illuminated.” Ganot falls into the 
same absurdity, 'fhis is on a par with saying, All objects arc 
formless in the dark. It is only when the sun shines that 
houses, for instance, have any form. It will be shown here- 
after that all objects in the world, have some color potency 
whether the sun shines on them or not, though theseVolor 
effects become more active when illuminated. 

XXVTII. — Gradation of Color in the Spectrum. 

I. When the sunlight ])asscs through a slit leading into a 
darkened room, and then through a triangular piece of glass 
called a prism, as in fig. 129, the rays of light are separated by 
refraction into I heir constituent colors on the same plan as in 
the rainbow, and fall in an oblong figure upon the opi')osite wall. 
This oblong combination of colors is called the Solar Spcetriini 
(sec Plate T.), and being nature’s direct arrangement should be 
well studied in this and suceeding chapters, as laws of vast im- 
portance will be found in connection therewith. Both the red 
end and the violet end of the spectrum fade off into black, at 
which point the chromatic hues cease, although the real sim 
power extends far beyond the vi.sible portion at each end, as will 
be seen hereafter. The following diagram will give a rude idea 
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of the character of the spectrum, with the general nature of 
the individual colors which will be demonstrated more 
thoroughly in the chapter on Chromo-Chemistry. I have 
classed dark violet among the electrical rays although it in- 
cludes considerable thermism. The curved lines connect those 
colors, which, with the exception of the blue and red, have a 
harmonic contrast with each other. 



Dark-Vioiet, refined red, some blue, some black. 
Violet, Hlue and refined red. 

Violet- Indigo, has more blue than red. 

Indigo, blue still more predominant. 

Indigo-blue, sky-blue. 

IJLUK, center of Ciiromo KLh( tkii ity. 
niue-green, blue predominates over yellow. 

^'ello^v-green, yellow predominates over blue. 
VKl.LOW, center of luminosity. 

^'ello^v-orangc, more yellow than red. 

( trange, equal red and yellow. 

Ked-orange, more red than yellow. 

Red, hottest vi.-.ible ray. 

'rhermel, invisible heat ray. 


Fig. 131. riic .Sol.ir Spectrum Systeniali/.ed. 

2. Where I have it Electrical group, and above, the old 
method was to denominate it Actinism or chemical ]orci\ but 
Ih'of. Draper and other scientLsts have shown that this is a mis- 
nomer, as chemical power, only of another kind, dwells as much 
at the red end of the spectrum as at the violet end. In tlie 
^■haptcr on Chromo-Chemistry this matter will become doubly 
rlear. An array of facts in chapter third will be adduced to 
^how that the colors of the finer end of the spectrum are 
electrical and magnetic in their nature, while tho,se of the 
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coarser end, reaching to yellow-green inclusive, are thermal, or 
heating in their nature. The rays just below the red in the 
invisible portion, which are the hottest of all, I have termed 
thcrmel from the Greek tJicnnc, heat. For full descrip- 

tions of it, sec Chapter Fifth, XXIII, 5, 6, 9, etc. 

3. From the lower black to the blue the progression is to- 
ward superior coolness and fineness of vibratory action, and 
power to soothe. 

4. From the blue to the lower black, the progression is to- 
wards superior warmth, coarseness and animation. 

5. From both ends to the yellow, tlu^ progression is towards 
luminosity ; from the yellow downward it is toward the coarse 
grade of shadow ; from the yellow upward, toward the fine 
grade of shadow. 

6. There is a trinal series of gradations in the peculiar poten- 
cies of colors, the centre and climax of electrical action which 
cools and soothe the nerves being in the violet, the climax of 
electrical action which is soothing to the vascular system 

in the blue, the climax of luminosity being in the yellow, and 
the climax of thermism or heat in the red, and especially 
in the thcrmel just below the red. This is not an imaginary 
division of qualities, but a real one, the flame-like red color 
having a ])rinciple of warmth in itself, the blue and violet, a 
principle of cold and electricity. Thus we have many styles 
of chromatic gradation including progression of hues, of lights 
and shades, of fineness and coarseness, of electrical power, 
luminous power, thermal power, etc. 

In Fig. 1 3 1, the curved lines connect those colors which 
form a chemical affinity with each other, as red with blue, etc. 

7. The following gives some Icaditig Gradations of two 
colors fi*'»m light to shadow. 


l>lLii>h White, (as in zinc). 
Very light blue. 

Very light blue-gray. 

Light blue. 

Light bine-gray. 

Blue. 

• Dark blue. 

Dark blue-gray. 
Bluish-black, 


\'ell<nvish White (magnesia). 

Very light yellow. 

Very light yellow-gray. 

Light yellow. 

Light vcllow-gray. 

Vcllow. 

. Dark yellow. 

Dark yellow-gray. 

• blue-black. Yellowish black. 
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8. These, of course, may be varied in different ways. The 
other colors may be carried through the same gradations. In 
fact, nature's gradations are infinitely diversified. There are 
gradations of contrasts, and contrasts of gradations, and grada- 
tions of gradations without end in colors, forms, motions and 
sounds. 

9. Colors and Forms must be modified on the principle of 
adaptation, lighter colors being better suited to the inside than 
the outside of building, gayer hues to a young lady than an 
elderly one, etc. 

XXIX. Harmony of Contrast in Colors. 

1. Chcvrcul of France first discovered and developed as a 
science the harmony of contrast in colors, and his theory so im- 
proved the effectiveness of the fabrics of France as to make 
their superiority over those of other nations quite apparent, 
especially at the World’s Fair held in London in 1851, and set 
the jieople to studying his works which simply exhibited what 
nature had been exemplifying and trying to teach through all 
the ages. In fact it will be shown in another part of this work, 
just how, by means of chemical affinity, all contrasting sub- 
stances and forces naturally tend toward each other and develop 
each other. 

2. But how shall we ascertain the real harmonic contrasts of 
any color ? By simply getting its complement. Thus if we take 
the triad of colors as our scale, we have m/, for instance, forming 
a contrast with the combined result of the other two colors, 
yellow and blue, which is green, yellow forming a contrast with 
red blue zrr purple, and blue with yellow -f- red = orange. We 
may on this principle then construct 

3. A Table of Harmonic Contrasts. 

Red and Green contrast harmoniously. 

Yellow and Purple ** 

Blue and Orange “ “ 

Red-gray and Gkeen-<}ray “ “ 

Yellow-gray and Purple-gray “ “ 

Blue-gray and Orange-gray 
Red-purple and Yellow-green 'V 

Red-orange and Blue-green “ 

Yellow-orange and Blue-purple " ** • 
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Light red-gray and Light green-gray contrast harmonic 
oiisly. 

Dark red-gray and Dark green-gray “ “ 

Deej*-blue and Deep-orange “ 

o 

4. The leading contrasts of color are presented on the title 
page in connection with the contrast of form in the hexagon. 
The tendency of a color to intensify its contrasting hue near it, 
may be seen by looking at the six small circles within the hexa- 
gon. The gray on the inside of all of these is precisely the same, 
and yet the red ring gives its interior a greenish cast, the green 
ring brings out the red slightly, the purple a yellowish tint, the 
yellow a purple tint, etc. 

5. A little more exact arrangement of contrasting hues is 
arrived at in connection with the seven colors of the spectrum, 
which is nearly as follows : 

Red contrasts with green with a slight violet cast. 

Orange contrasts with indigo or indigo-blue. 

Yellow contrasts with violet or bluish purple. 

Green contrasts with red with slight violet. 

Br.UE contrasts with red-orange. 

Indigo contrasts with orange. 

Vior.ET contrasts with yellow. 

6. It is not to be considered that the colors will be absolutely 
discordant if many variations from the above plan are adopted, 
as blue contrasts very well with light red or yellow, etc. Any 
two contiguous colors of the chromatic scale are always discord- 
ant, just as are any two consecutive notes of the musical scale. 
Thus red makes discord with orange, orange with yellow, green 
with blue, etc., except when they blend by a gradation. 

7. I'lie neutral colors, black, gray, white, are not positivcl)' 
discordant with any, and yet they have their effect. Chevrcul 
admits that black lowers the tone of all colors, white high tens 
the tone or depth of all, and gray makes them seem more brilliant 
by contrast. He considers that white combines best with light 
blue, then with light red, and badly witli orange ; while black 
combines best with red or rose, then with orange, then with 
yellow, and. poorly with light green. 
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XXX. Harmonic Colors in Architecture. 

1. There is such a great pressure of important matter that 
should be set forth with reference to the harmony and philosophy 
of colors that my applications of the subject to human art must 
necessarily be brief. 

2. Nature’s contrasts do not consist of aiitagoiiism or con- 
tmrincss, on the contraria contrariis law, but of spirited diver- 
sitv on the law of unity. How would a white house look witli 
t 1 ie cornices and trimmings ]xiinted jet black } I speak of this 
work of man because, in nature, I can find no such abominations 
to quote from, or at least none e.xcepting in cases of ruin or con- 
vulsion which temporarily suspends regular processes. Although 
we may rarely ever see a person so rude in harmonic percei)tion 
as to have his residence thus bordered with black, like a blot on 
the fair face of things, yet many there are who will have the 
body of their houses almost white and the trimmings so dark 
that tliey seem to be dressed in mourning. 

3 Hut suppose we have a house jiainted in its main body 
with a light yellow-gray, which is nearly cream-colored, and 
trimmed around the windows, piazzas and cornices with a dark- 
er yellow-gray, sufficiently contrasted to be very distinct without 
violence, we have then a harmonic contrast, the principle of uni- 
ty being the yellow-gray which binds both colors in a brother- 
hood while the principle of diversity is the difference of light 
and shade between the two. 

4. Another style of harmonic contrast would be to trim the 
same yellow-gray house with a purple-gray of equal depth of 
shade, modestly applied. Tn this case the principle of unity con- 
sists in their both being of the .same tone of gray, and the same 
depth of hue, while the diversity consists in difference of effect 
between the yellow and purple, each of which brings out the pur- 
ity of the other by contrast. 

5 * Again we may have a graceful of Contrasts by 

having light yellow-gray for the body, medium yellow-gray for 
the inner lines of the cornices and dark yclIow-gray for the outer 
lines. 

fi- Soft hues of red gray for a house are exceedingly tasty, 
^ts they constitute a pleasing contrast with the green of the foli- 



72 


HARMONIC LAWS OK TIIK UNIVEKSK. 


age, and so are the different tints of the green-gray, if the green 
is not made too prominent, from its analogical harmony with the 
foliage. 

7. One great charm of a country home is to have soft but cf 
fectivc contrasts of color as well as those contrasts of light, shade, 
and forms exhibited in verandahs, bay-windows, towers, project- 
ing roofs, angles, etc. In architecture a contrast of contrasts a 7 id 
giadations is often very effectively exhibited in the bold angles, 
and straight lines, softened down by curved ornaments, espe- 
cially in the Gothic style, and also in the Norman arch whose 
curves arc rendered spirited by introducing straight lines and 
angles within the arch itself. To render the effect complete 
there should be a contrast of colors also. 

8. Tasty RcsidcJiccs arc painted until the trimmings and bolder 
lines darker than the body of the house. This gives a look of 
strength, and seems to be most in harmony with nature’s great 
dome-work of the sky in which the sun fills the middle portion 
with light, and shades it off at the horizon with more sober hues. 
Of course we cannot paint a hundredth part as beautifully as na- 
ture does, but we can follow her general princijdes afar off. The 
contrasts of different colors of stone to form the arches of win- 
dows and doors are very pleasing, if not made too distinct and if 
in harmony with the rest of the building. 

9. Within the House the hues can be made more of delicate 
contrasts, and more or less of gradation of shading and tinting 
can be used. What the wealthy should aim at in their resi- 
dences, is to have the walls .shaded off and varied with a soft and 
cheerful ground work of color, in the midst of which skilled ar- 
tists should paint their scenes, not of bloodshed and horror as on 
the walls of the Palace of Versailles, but of landscape,, of impor- 
tant historical events and of that which appeals to the trie and 
the beautiful. Thus the storm may rage without, and the great 
bustling world may have its corrupting influences, but within 
the sacred precincts of home, forever photographing their spirit 
upon the souls of the family and visiting friends, are the bloom 
and verdure of nature, or some scene of grace and merriment, or 
a radiant and pleasing group of human forms engaged in some 
high purpose. These, of course, should not be brought out with 
glaring colors, but modestly and yet richly, so that more and more 
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they will grow upon the preceptioii as they are viewed from time 
to lime. 

XXXI. Colors in Dress. 

1. I have already mentioned some of the adaptations of color 
ill male and female dress. The kind of adaptation which consti- 
tutes analogical harmony in the dress of a lady of blue eyes, fair 
complexion and auburn hair, would be well carried out by alight 
hliie dress trimmed with a deeper or darker blue, and combined 
with wliite collars, etc., or the whole dress may be trimmed with 
while. Or if such person is not too aged, a white dress for warm 
wi'athcr would be in good taste. The blue forms a harmonic 
contrast to the auburn hair. Hut where the red is too t)rominent, 
blue should not be used. Some carry the analogical unity so far 
as to have jewels, gloves, and shoes of the same general color as 
tlic dress. The blue dress presents a contrasting harmony with 
auburn or light colored hair. 

2. Blojii/cs look well in light-colored dresses, hriuicttcs in 
(lai kcr ones, while rubicund countenances can wear to advan- 
tage subdued tints of red, as in red-gray. etc. 

3. If a countenance is too pale, a greenish element will en- 
hance the rosy color by contrast, while a purple tint near the 
face will bring out the yellow and give a bilious, sickly appear- 
liucc, which no one can well afford. 

4. if a person’s countenance is overflushed and rosy, a condi- 
which is rarely seen among our American ladies, a red rib- 

hnn worn near the face will give a paler cast. 

5. Contrasts of the positive colors, such as red and green, 

blue and orange, yellow and purple, are too glaring to be in good 
t.istc except for military or theatrical costumes, and tor the 
vouiio-. grays of these same colors are much more tasty 

‘^ud modest. 

d. Too much of the dark elements in the colors of clothing 
degrades the light into heat, and prevents its finest chemical ac- 
on the human system. The relation of color to health, how- 
' ’ ^^^11 he explained in the chapter on Clirojjio I'hcrapcutics, 

/• Some people, including half-civilized nations and children, 
^'banned with flashing colors, and dazzling contrasts in their 



74 


IIAKMONJC LAWS OF TIIK UXIVKRSF. 


clothing, just as others must have violent contrasts of voice and 
gesture in oratory before they will admit there is any eloquence. 
This comes from aii undeveloped and stupid condition of the fin. 
cr perception, so stupid in fact that they must have blows thal 
will almost overwhelm a sensitive j)erson, before they can fee' 
them, it is in harmony with a brilliant climate like that of Amer 
ica, however, that the people should adopt somewhat gayer colorv 
than would be most suitable in Juigland. While our ladies as a 
whole ]30ssess exquisite taste in dress scarcely equaled in Paris, 
some of them have still certain fanlt.s, such as being a little toe 
gaudv and going to the extreme of fashion, although these ex 
tremes may at times be devoid of taste, common sense, health 
fulness or adaptation to theirform or complexion. While our mei\ 
can b(j\v to fashion so much as to wear overcoats which dangh' 
around tiieir heels, making them resemble somewhat a rudely 
dressed woman, or a litcle boy in his father’s coat, our ladies 
wear skirts that drag in the mud, so that walking becomes a con- 
stant burden from the weight of drapery that they must ever he 
lugging around in their liands. 

<S. The Strainuifr after Effect, and rio/afion of tnitii by the 
use of paints, enamels, bleaching and dyeing processes, are resent- 
ed by nature, for just as soon as the pores of the skin become 
habitiiallv clogged with these paints and enamels, and poisonous 
dyeing materials are resorted to, real dying begins to take plac(\ 
the blood nu'ves less briskly, the skin grows more lifeless, tlu‘ 
cvx*s grow less s|)arkling, and the movements less clastic. Walk- 
ing and exercising in the open air, sunlight, bathing, manipula- 
tion of tlie wliole body, and .simple nourishing food, will graduall} 
and surelv bring nature’s imperial stamp of beauty and power, 
and prevent all need of these falsehoods and deceptions in the 
way of ornamentation. 

XXXI I. Colors ix pLORreuLTURK. 

I. While at the (rardens of Versailles near Paris in 1868, I 
was struck with the beautiful effect of contrasting lines of flowei 
as well as* the exquisite gradations and angles and curves in tlic 
flower beds themselves. Sometimes a bed would be bordered 
with long lines of purple or violet flowers running parallel to an- 
other line of yellow flowers of about the same size, sometimes 
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<.1 listers of flowers of one color would contrast with clusters of 
another color, sometimes masses of red leaves and flowers will 
he encircled with contrasting masses of green foliage, etc. All 
tasty parks and landscape-gardens now in our country and 
]uiroi)e [)ay much attention to the harmonies of color. 

2. For valuable hints with reference to the arrangement and 
grouping of flowers, the colors of drapery, etc., 1 would refer 
the reader to Chevreurs “ Harmony and Contrasts of Colors.*’ 
I will condense some of his ideas about the grouping of dahlias, 
etc. The three first groups below consist of five dahlias each 
and constitute qitincunxcs : the other groups have seven dahlias : — 
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These ma\' be grouped as follows : — 

1. h'our Orange Dahlias with Purple Dahlia in centre. 

2. P\)ur Purple Dahlias with Yellow Dahlia in centre. 

3. I 'our Yellow Dahlias with rurj)le Dahlia in centre. 

4. Six Scarlet red Dahlias with White Dahlia in centre. 

5. Six White Dahlias with Scarlet red Dahlia in centre, 

6. Six Pink Dahlias with White Dahlia in centre. 


3. following is a linear arrange^ 
menl, with blue as its centre of unity in 
the middle plant : — 

I. Red Chrysanthemum. 

- \'cl]()w Chrvsaiithenuim. 

3. Wliitc (!hi ysanthcinum. 

4 - Orange Ohi vsanthcmimi. 

5- I^argc nine Aster. 

6. Orange (birysantheinum. 

7. Wliite (dirysanthemuni. 

\ ellow Chry.santhcnuim. 

9 Red Chrysanthemum. 


4. The following is another linear ar* 
rangeuicnt of Primroses. 

1. Red Primrose 

2. White Primrose. 

3. Orange Primrose. 

4. Lilac Primrose. 

5. ^'cllow Primrose. 

6. Violet IJrown I’rimrose. 

7. White Primrose. 

i. Red Primrose, and so on, repeating 
as ab«>ve. 


leading law of unity in the above groups consists in having 
ihe same style of plant, while the diversity consists in the con- 
trasts of colors. Gradations of color, as well as in the forms of 
^'1‘niiping might be suggested, but space is lacking. 
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XXXIII. Synopsis of Harmonic Laws. 

In reviewing our ground we find the following great laws 
drawn from the divine teachings of nature, and constituting a 
basis upon which all edifices of science and philosophy must be 
built if they are to assume eternal foundations : 

1. TJic principle of Unity universal in nature^ exemplifies the 
divine Oneness and Attraction as well as the divine Fatherhood y 
also human Fatherhood and the laze of Organization zvhich is the 
unifying principle of all families^ societies and nations. 

2 . I'his Unity is projected into boundless Diversity, thus ca- 
emplifying the divine Repulsion and [jifinity of Resources and pro- 
claiming the lazu of Individual Life and Freedom. 

3. Natures great Law oi- Harmony is the equilibrium of the 
principles of Unity and Diversity ^ exemplifying the universal rule 
of Liberty com hi tied zvith Lazi\ of Centrifugal balanced by Cen- 
tripetal Force, of Individual Fffort zvorking zvith Fraternal Or- 
ganization, of Repulsion and Attraction vitalizing and perfecting 
each othei\ of Impulse and passional Propulsion harmonized by 
the divine lazv of Right and selfcontroL 

4. Gradation or regulated Prooression is one of the great 
leading methods in zvhich nature manifests this Unity and Diver- 
sity. Its course is ever tozvard some principle of excellence, being 
manifested through all the details of the universe and carrying the 
zvhole upzvard tozvard superior conditions, and never dozunzvanl 
tozvard inferiority, ruin or death excepting temporarily and for 
the sahe of a higher perfection to come. It is a prominent lazv of 
beauty by means of zvhich lights^ shades and hues progress into 
each other and blend ; forms move by injin itc steps in cm vatu re. 
musical tones and oratory pass into graceful szveeps and climaxes, 
zvhile in society, this same principle softens dozvn the angles and 
bl uni points of life. 

5. CoN FRAs r IS the bold and spirited method by zvhich nature 
manifests her Unity and Diversity, combining tints, shades and 
colors in masses, forms in angular projections, and all things in 
decided transitions. It is the masculine side of nature, and presents 
that display of pozver zvhich zve term Sublime, just as Gradation 
IS the Lem mine or graceful side, belonging to the beautiful. 

6. Analogical Harmony is seen in nature in tJuform ofsoins 
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ruling characteristic throughout her leading departments, as, for 
instancCy the blue color ivhich predominates m the sky. In art on 
the same plan a leading tone of color is adopted throughout a paint- 
iug, a certain Key-note for a musical composition^ etc, 

7. Violence and Flaming Contrast are exceptional mani- 
festations of nature^ allozved only rarely and briefly for some 
important end, 

8. Nature s unrestricted groivth is never discordant. 

9. All Beauty and all Natural Gnnvth exemplify Moral and 
Spiritual Perfection. All objects which do not do so are defoiin- 
ed. The person who takes cognizance of suns, stars, leaves, 
flowers, trees, landscapes and sounds as merely an assemblage of 
forms, colors, and tones devoid of this diviner expression, is 
blind and deaf to the principal meaning of the universe, and can 
never attain to the conception of High Art. Let those zuho de- 
cry real Beauty then remember that they arc condemning the ex- 
pression of the Infinite Goodness. 

10. Adaptation, zvhieh rules throughout nature y suspends tem- 
porarily at times the direet expression of Beauty and goodness for 
the purpose of introdueing some higher Good. 

1 1. Truth is the voice of all nature, and so-called works of art 
which jiervert it must prove failures. 

1 2. Elements are generally penetrating, exquisite, safe and pozu- 
er fill in their effect on man in proportion as they arc refined and 
subtile. 

13. Force is exerted through a gradation of Instrumentalities. 

14. Colors, like Musical Tones, are divided into seven distinei 
notes, and still more fundamentally into three, constituting the 
Triad of the first, third aud fifth. Forms also present their par- 
allelism. 

15. Inoi'dcr the belter to undei'stand the great laws of things, 
I will here present more fully than in the preceding pages some 
of the leading twofold and threefold divisions of mind and mat- 
ter. 


Duai, Divisions of the Universe. 


Diversity 

Contrast 

Spirit 


Unity. 

Gradation. 

Matter. 
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I'ight, 

Repulsion, 

Positive Forces, . . . 

Centrifugal Force, . . 

Tints of Color, . . . 

Chromatic Colors, . . 

Masculinity, .... 
Straight Lines, . . . 

Magnetism, .... 

Heat, 

Alkalies 

Electro-Positives, . . 

Organs of the Right side, 
Warm or Thermal Colors, 
Luminous Orbs or Suns, . 


Shadow. 

Attraction. 

Negative P'orces. 

Centripetal P'orce. 

Shades of Color. 

Achromatic Colors. 
P'emininity. 

Curves. 

Diamagnetism. 

Cold. 

Acids. 

Electro-Negatives. 

Organs of the Left side. 

Cold, P'lectrical Colors. 
Non-luminous Orbs or Planets. 


Trixai. Divisions of thi-: Universe. 


Triad of Primary Colors : 
Triad of Secondary Colors : . 
Triad of Achromatic Colors : 
Triad of Primary (irays : 

Triad of Secondary Orays : . 

Triad of Chromatic Forces : . 
Triad of General Oualities : 
Triad of Outlines : , . . . 
'I'riad of I'orms : . . . . 

Triad of Musical Notes : . . 

General Divisions of the vis 
ible World : 


Red, yellow, blue. 

Orange, green, purple. 

Black, gray, white. [gi'ay. 
Red-gray, yellow-gray, bl tie- 
\ Orange-gray, purj)le-gray, 

I green-gray. 

Heat, light, electricity. 

Tints, hues, shades. 

.Straight lines, angles, curves. 
Triangle, hexagon, circle. 
P'irst, third, fifth. 

( Solids, liquids, gases ; also 
) Land, water, .sky. 


i6. In the foregoing the Dual divisions are contrasts and 
(he Trinal divisions, i^radations. Thus we see that nature, 
though at first thought it seems to be lawless in its wonderful 
freedom, is after all governed by the most absolute law, all her 
great machinery working with mathematical precision, her foinu 
tains, cataracts, etc., dc^scribing parabolic curves, her worlds mo^ 
ing in elli}>tical spirals through the heavens and around .sonu 
centre rf unity, while the force of Gravitation, Light, etc., 
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inversely as the square of the distance from the influencing orb. 
We may fire a cannon ball into the air in any possible direction, 
or at any rate of speed, and not for a moment can we make it 
vary from the most absolute gradation of motion, while if sent 
in any but a vertical pathway, it will describe also a perfect gra- 
dation of Direction, following nature’s favorite and beautiful curve 
of the parabola. The rainbow rears its semi-circle and assigns 
just such a relative width to each color throughout, each tree 
approximates the form of an ellipse, or oval, or s])ire, or many 
sections of an oval, while every leaf and blade of grass and flower 
is carved out and posed on the most exquisite principles, in gen- 
eral after some one or more sections of a cone. 

r/. Harmony of eolors is nozo a science. It should no longer 
he said that this and that combination of colors is a mere matter 
of taste. Of course taste must have something to do with it, as 
the principles of harmony may not always be correctly api)lied 
without it, but certain rules can be laid down which place man)' 
j){)ints beyond guess work or caprice of taste. Ladies of refined 
taste have in general a ])erception of colors and their harmoni- 
ous relations quite superior to that possessed by gentlemen, 
j)artly from having more practice with colors, and partly from 
])osscssinga finer intuitional nature. In fact some of our sex wall 
need all the rules and all the science they can command on the 
subject, to enable them to equal in chromatic taste many ladies 
who have had no rules excej)ting what their finer perceptions 
have given them. 
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CHAPTER SECOND. 

INSUFFICIENCY OF THE PRESENT THEO- 
RIES OF LIGHT AND FORCE. 

I. — Science and Philosophy should be Combined. 

1. Scientists are spanning more and more of the universe and 
weighing and measuring all things in their scales. Their acu- 
men in many fields of investigation has been so marvelous that 
all men have had to bow to their authority. Ph-om their labori- 
ous researches in many directions I have received great instruc- 
tion and shall ever be grateful for the immense assistance which 
I have derived from them in the various fields of human thought. 

2. While I would look with this admiration upon their efforts 
and with all humility upon my own powers as being quite in- 
competent to tread in many fields which they have graced, still 
it seems to me that they have failed to reach fundamental 
principles. Not for a moment would T do so base a thing as to 
disparage others in order to establish any theory of my own, for 
Truth, supreme Truth is the great central light, and let no man 
dare to hide or falsely color a single one of its radiant lines. It 
seems to me that they have not sufficiently combined philosophy 
with their science, so that their facts might be crystallized into 
great truths by comprehensive generalizations, but have dwelt 
too much u])on external specialties, as Agassiz himself once 
admitted. 

3. Ancient sages scorned as vulgar the Inductive Process of 

wliich brought them down to every day facts and gener- 
ally adoi)ted the Deductive Method. Since Lord Bacon’s teachings 
have been given to the world men have swung to the other ex- 
treme of induction. It seems not to have occurred to man} 
])cople that* induction and deduction should never be divorced— 
that we should look upward to causes and downward to effect> 
wit Pi the same glance as far as possible using the intuitional and 
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reasoning nature to grasp Xho, invisible “ which 

constitutes the positive principle of power, and the pcrceptives to 
- rasp the outward body of things which constitutes the negative 

j)rinciplc. 

4. While delving so much in the cruder elements of matter, 
tlic interior lightning which gives it potentiality eludes the grasp 
of many of our scientific men. Although all force in its primary 
principle thus lies with the fine invisible elements, they too often 
(Ice from these with seeming alarm, and cling to the mere skele- 
ton of power which dwells with the gross and the tangible. 

Ij — B asic Principles not yet Reached. Cohesion. 

Is my judgment harsh ? Have they arrived at the fnnda- 
vicntal laws of any style of power ivhatever I Take a silver dol- 
lar, for instance, and ask them what makes its atoms cling to- 
gether with such tremendous tenacity. A weight of ten 
thousand pounds would not press or pull them apart. Do they 
say cohesion I But that is only a word. What causes the cohe- 
sion } We are as badly off as ever. If we understood the nature 
of cohesion, we should begin to understand something of chemis- 
try. If a substance decays it falls to pieces. Where is cohesion 
now } 


1 1 1 . — C I T E M I C A L A F F I N I T Y. 

If a piece of zinc is put into sulphuric acid the water is set 
to boiling, countless bubbles rise, and the metal is soon torn Ui 
pie('es. llov^ is this done.^ Chemical affini i v is the answer, 
ihit what is the law of chemical power by which such things are 
<lonc Here again the scientific world comes tt) a dead halt. 
" Chemical force, like other force cannot be described,” savs 
Dr. Attfield, ‘-for like them it is known onl}' by its effects.” 
" Chemical affinity, like all great forces in nature,*’ sa\'s T. P. 
Parkas F. C. S., “ is perfectly incomprehensible.” “ Notwith- 
standing our boasted advances in science,” says Prof. Robert 
Hunt, “ we have scarcely arrived at any satisfactory knowledge 
^>f the powers which regulate the internal conditions of matter. 
1 he molecular forces arc almost entirely beyond our concep- 
tions.” 


6 
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I V. K LECTR I C IT Y. 

1. Being badly at sea then with reference to chemical forces, 
how is science with reference to the great power of Electric- 
ity ? Scientists are still quite undecided as to whether electric- 
ity is a single fluid on the theory of Franklin, or two fluids on 
the theory of Dufay, or no fluid at all but simply a vibration 
of polarized atoms. If the atoms arc polarized, what polarized 
tliem ? 

2. How are the vibrations started and continued ? Just how 
does friction excite electricity ? Does the instrument that fric- 
tionizes take lioid of the fluid and move it along ? 

3. What is the law of movement with electricity, over the 
surface of atoms, tlirough tlieir axial portion or how? 

4. How is hidKcfioti produced, and liow Conduction, and At- 
traction, and Repulsion, and Maf^nctisni and Diauiagnctisni ? 

5. Ampere admits that Magnetism is one form of IClectricity. 
Certainly, ])ut what form is it, how are are its curves produced 
and how can steel hold its magnetism jx'rmanently while iron 
cannot ? 

6. Has any one ever yet received an exact idea of what is 
meant by positive and negative Electricity ? 

7. Is Electricity a cold or zoarni principle / If cohU loliy docs 
it sometimes produce the greatest heat kjiown to man 1 Jf ivarm, 
lidicncc its contractive power ? 

8. Electrical science, then, is still in a vague condition and 
the unfortunate thing about it is that many writers on the sub- 
ject are quite unaware of its imperfections and affirm that “ all 
the facts of J^dectricity can be explained by either 1^'ranklin’s oi- 
Dufay’s theory.” We have seen that none of the leading facts 
can be exactly explained by them. 

V. (iu.WlTATlON., 

1. But how a])out Gravitation'^ Cannot scientists explain 
this ubiquitous ])rincip]e ? Are all jM)ssible objects saturated 
with it, and yet nothing known of how its potencies are exerted 

2. Somd say that magnetism is the secret, each sun and planet 
being an immense magnet. But magnetism and gravitation miisi 
be va.stly different things, 1st, because magnetism reaches only 
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a limited number of substances, while gravitation affects all mat- 
ter; 2 ndly, gravitation is incomparably swifter than magnetism ; 
^dly» gravitation, so far as we know, reaches out over infinite 
space, while magnetism is very limited in its range; 4thly, a 
magnet is jx^werful in certain parts, and |K)wedess in others, 
while, in the case of gravitation, all objects of equal density at- 
tract in every direction and from every jxirt. 

VI. PnVSlOI.OGY AXl) JNvciioi.ocrV. 

1 . Hut there is a vast 3.m\ Psychological world 

which still lies buried in mystery. What is the exact process of 
nervous action, muscular action, vascular action, plircnal action / 

2. What is the exact office of the right brain, the left brain, the 
inner white brain, the outer gray brain, the different parts of the 
( crcbruni, of the cerebellum, spleen, ganglia, white and red corpus- 
cles of the blood ixwA many other parts ? 

y Through what medium does mind or volition control matter, 
and what is the philosophy of unconscious slap, of consciotis or 
somnambulic sleep, of interior, cataleptie and trance conditions, of 
statuvolism, which enables one t{) suspend sensation at pleas- 
ure, of Intuition., that inner reason which works so much more 
rapidly than the ordinary faculties, of intensified sensations, of 
convulsions and many other mental and physical conditions ? 
Massive volumes and extensive works ha\'e been produced abun- 
dantly with reference to these sulqects, but who has penetrated 
to their inner sf)ul of ])ower ? 

VII. Licnr axd Color. 

I. We come at last to Light and Color. Great and bcautitiil 
discoveries have been made with reference to this subject, and 
yet is any thoughtful mind satisfied that the basic princi[)les ol 
color ])otencios, or of the action of light, ha\ e been reached ? 

2 “ rhe mathematical iinestigations of the j)hcnomena ol 
iight,” says Prof. Hunt, “ certainly go to support the views enter- 
tained by Huyghens and Young. I'he researches of h'resnel, 
1‘raiinhofcr, Herschel and others show that a large number of 
facts can be exjdained uj)on the undulatory hypothesis ; at the 
same time a great many remarkable phenomena are by no means 
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elucidated : and the corpuscular theory of Isaac Newton, devel- 
oped by La Place and Biot, and supported by Brewster and 
Brougham, is capable of affording an explanation of some lumi- 
nous effects which do not appear to be the result of undulations.” 
{Elementary P/tysies, p 380.) And yet it does not seem to have 
occurred to this clear-headed reasoner that both of these princi- 
ples could be combined. 

3. In another place Prof. Hunt uses the following language : 

The undulatory theojy explains the radiant visible property of 

light, but it does not explain the chemical effects, the optical po- 
larity of a crystal and its connection with the polaric conditions 
of its constituents — the diffraction, inflection, interferences, the 
oxydation of surfaces as the cause of natural colors, the presence 
of the chemical action of light, the presence of heal, electricity, 
magnetism ; yet light produces all of these phenomena ; it vital- 
izes and the organic action of light is witnessed in the fauna and 
flora around.” 

4. ascribes light to a “vibration or motion of the 
molecules of matter themselves, rather than to a specific ether 
pervading it, just as sound is propagated by the vibrations ol 
wood, or as waves are by water.*' 

5. speaking of the undulatory theory says : “ d'he 
correlates of light, as Grove designates heat, electricity, magne- 
tism and the gravitation of cosmic bodies, the motion in space 
stand begging at the door of this theory, wholly unexplained 
save by long and short waves, or waves vibrating at angles dit- 
ferent from the axial plane of direction. Molecular action, what 
becomes of it ? Or are there many ethers, (asks ( irovc,) which 
co-exist and pervade spac'e ? If not, we are driven back to allow 
to one grou]) of dynamical forces, molecular action — to others, 
wave undulations, a perplexity it is hard to get rid of, a difhcultv 
it is impossible to clear away.” {Li^^ht^ Color, Electricity and 
Magnetism, p. 50.). 

VTII. CoLOKS Mu.st he Formulated r.v Law. 

I'hat is% wc have seven leading colors in sunlight, each of 
which is made by a special style and number of vibrations, anc’ 
when separated by the spectrum occupying 'c.xact mathematical 
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laws. How is this done ? Have we small atoms and fine vibra- 
tions for the violet and coarser ones for the red } Is there a sin- 
gle ether which the sun divides off into seven different but ex- 
actly proportioned waves? How could the sun accomplish such 
a tiling! As well fire off a cannon, and expect to have its roar 
divided into the seven musical tones of the octave. When we 
make a musical tone, it must be done by means of some exact 
length and number of waves in a given time, all of which must 
be generated through different sized tubes, or on different sized 
vibratory cords, etc. Should not writers on optics begin to in- 
(inire what kind of tubes or cords nature uses in so beautifully 
systematizing the color-waves of light ? For development of 
this jioint see Chapter lughth, VH. 

IX. How IS Lkhit Projected so far 

i. If light is composed of luminiferous rfZ/rr 7iUi7u\s\ why do 
they spread laterally like the hands of a clock, instead of moving 
forward like waves of water, or waves of air, in iiroducing sound ? 
besides if there is no jiower to draw these solar ethers onward 
and assist them to continue their movements, how can they be 
kept moving through all the 95,000,000 miles from the sun to the 
earth ; yes, and through the quinlillions of miles beyond the 
earth, through which the telescope can penetrate? Sir fohn 
I lerschcl says there are stars so distant that their light must 
ha\'c been moving two million years to reach us. Now by what 
process is a wave to be kept rolling for such a length of time? 
Is there anything in waves of water to suggest a duration of 
millions of years (u* even of millions of seconds ? 

X. How ICxpi.Aix CiiKo:\iATic Phenomena? 

Put these luminiferous waves must differfrom the atmospher- 
H waves which ]jroducc sounds in other respects, esj^ecially as the 
etfect of the seven degrees of the chromatic scale is cjiiite differ- 
ent from that of the seven degrees in the musical scale. The 
waves of sound produce a more and more cheerful and exciting 
etfect as they proceed through the scale from the grave bass to 
die enlivening tenor of the upper notes, while the color-notes grow 
luore cheerful until they reach the yellow, after which the pro- 
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grcssion changes, each color becoming more and more grave un. 
til it reaches the dark violet. Nature’s unity is so absolute 
throughout all her departments, that the same general law pro- 
duces the same general effects everywhere, the difference bcinj: 
only in degree. A true theory of colors will entirely explain this 
discrepancy. 

XI. Chemical and 'riiERAPEUTicAL Properties of Color. 

1. Great vagueness still exists as to the properties of the dif- 
ferent colors as well as their material and law of production. 
The violet end of the spectrum, including the black for a distance 
above, was noticed to have peculiar ]M)wers to blacken nitrate o1 
silver, and was often called aetinie or ehemieal, but Prof. Draper, 
Vogel and others showed the great chemical ]')Ower of the yellow 
color in bringing about the decomposition of carbonic acid in the 
leaves of ])lants, and it will be abundantly shown hereafter that 
one end of the spectrum is chemically as powerful as the other. 
Scientists are approximating gradually a more correct knowledge* 
of the colors, but do not seem to know why the blue and violet 
rays have such powers to germinate seeds and cause such iin- 
niensc activity in vegetable growth, and do not explain why these 
same cold colors can, with certain other colors, cause far greater 
heat than those of the warm red end of the spectrum itself when 
taken alone. In fact, they seem to deny, as did the great New- 
ton, that the different colors have any special well-defined i)(>- 
tencies. In his day, such a mistake was much more excusable 
than at present, when we have the wonderful revelations of the 
spectroscope to assist us. 

2. As to the marvelous thcrapentie eJiaracter of eolors, most 
of our works on the subject are silent, and our physicians them- 
selves are generally but little acquainted with it. In fact Gen- 
mal Pleasanton of Philadelphia, though not pretending to gi\e 
any science of colors, has given a better summary of facts con- 
cerning the healing power of one portion of them, namely “ Blue 
and Sun-lights,” than any medical or other work wath which 1 
am acquainted. Since writing the foregoing sentence, Dr. Pan- 
coast’s “ Blue and Red Light,” has appeared, which is somewhat 
more accurate than Pleasanton’s, in a medical sense. 
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XII. Shadow is an I^a'titv. 

So far as I know, it is the universal opinion of the scientific 
world that sliadcno or darkness is a nonentity, being the absenee of 
lioht, and that eold is also a nonentity, being the absenee of heat. 
The utter falsity of these positions ean be demonstrated. 

XITl. CORKF.CT SciFNCI-: KF:()UIRKS a KnoWLKDCK OI- y\TOMS. 

One of the most unfortunate thin.^s for the scientihe world is 
that the law of atomic action has never been ascertained. All 
science both of the visible and invisible must be deficient in its 
fundamental principles until it is kmnvn how atoms combine and 
work. Atoms have amazinjj^ activities and cliemical potencies, 
but how can we get into the real knowledge o( light, color, elee- 
iricity, magnetism and force of every kind as connected with 
matter, unless we know liow matter itself is constituted W’luui 
we know more of matter we sliall know moic‘ of foia'e, and vi('e 
versa. Faraday says that “ we know nothing of atoms ; Att- 

Held’s chemistry says that they are c'entres of “a force of enor- 

mous power,'* while 'ryndall and many otlier eminent scientists 
have given extensive study to them. Until we iindeistand these 
atoms in at least their basic principles, all theories of science 
must have more or less guess work. 

X^\^ 'rilL DvNAMIC VND THL MA’rFRIAL ok b'criDIC rili:OKV. 

1. Hut that which seems to me as one uf the gieatest of all 

errors and which lias kept the true knowledge ol atoms and all 
other departments of nature in the back ground, is the one sided- 
uess oi the jirevailing theories of force. If scientists would re- 
member that all things liiive dual relations, a soul and body prin- 
eiple, as it were, it would save avast number of errors. 

2. 'rhere are two great theories afloat called the d\n am ir, on 
the one hand, and the matkkial or fluidic theorv on the other. 
I)y namic means spirit-like, and is supposed to be a jiowcr inher- 
ent in atoms themselves, causing them to vibrate aside Irom all 
Iluidic or ctherial elements as vitalizing forces, or as 1 yndall 
defines it, “ An accident or condition of matter ; namely a mo- 
tioiiof its ultimate particles.*’ {Heat as a mode ^/motion, p. 39.') 
\vhile the believers in the fluidie theory advocate the flow of fine 
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ethers as the sole power, seemingly forgetful of the atomic vibra- 
tions which must result from this flow and also of the atmos- 
pheric undulations which must modify the light and other forces, 
and including NcnJtons emission theory of lights the caloric theory 
of hcat^ the flow of real flnids in electricity ^ etc. Scientists have 
swung sometimes to one extreme and sometimes to the other, 
])ut it does not seem to have occurred to them that both theories 
must be combined if nature’s ordinary principles of force are to 
be obeyed. At present, the dynamic theory is most general!) 
received, and this seems to imply the exertion and continuation 
of a force without any special instr?cmentality as a motive power. 

3 . I l^elieve 1 am safe in affirming that there is no such thing 
in the knoiun universe as the exertion of power without fluidic action. 
A windmill is run by the fluid called air ; a water zvhecl is 
driven by the fluid called water; a steam engine is driven by 
its gaseous fluids ; in all animal and vegetable life such fluids as 
Iflood, sap, gases and judging by all analogies, the finer life fluids 
])revail ; flood-zvood is carried along a stream and water is the 
fluid; a whirl -wind carries dust into the sky and -air is the 
fluid ; chemical solutions of every kind take place but water or 
some other fluid must be the instrument ; vortexes swallow u]) 
vessels and countless other objects by means of a fluid ; the 
clouds are wafted by the aerial fluid ; a stream may sweep a mass 
of debris against a dam and hold it fast, but the element of power 
is ever a fluid ; some wonderful power seems to drive and hold 
the atoms togetlier in the tremendous cohesions and chemical 
affinities that rule in solids ; is it supposablc that this is done 
without a fluid ? Shall we fight against all analogies in the 
mechanics of nature and man, to carry out a theory.^ Shall we 
not reason from the known to the unknown in harmony with 
nature’s infinite unity? Shall we trample upon this great law of 
things by means of which a thousand mysteries may be cleared 
away and a host of new truths discovered ? 

XV. I^^ARADAY. 

I. This prince of electricians and a grand investigator in the 
field of truth, furnishes an example of the difficulties which must 
ever occur when we look at things one sidedly or in other words 
when we try to consider the soul of force apart from its bodyy or 
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the body apart from its sou/, and because he could nol detach the 
m)iil of electricity from its body he concluded it had no soul, as 
the following* words will signify : 

“ z'Xnotlier ever present question in my mind has been whether 
electricity has any actual and independent existence as a fluid ox 
fluids or was a mere power of matter like what we conceive of 
tlic attraction of gravitation. It was in attempts to [)rove the 
existence of electricity separate from matter, by giving an in- 
dependent charge of either positive or negative power only, to 
sDine one substance, and the utter failure ('f all such attempts, 
whatever substance was used, or whatever means of exciting or 
evolving electricity were employed, that first drove me to look 
upon induction as an action of the particles of matter, each 
having both forces devel()])ed in it in exactly equal amount.’* 
Uivporiincutal Researches in Electricity, p. 363.) 

j. I will simply remark with reference to the above, that hav- 
ing ascertained the law of atomic action in connection with etherial 
foR'es, I have found it a simple niatter to acc(nint for the differ- 
ent phases of electricity and magnetism. Hy multitudinous 
facts ai\d deductions which seem entirely irresistible, 1 find that 
positive and negative electricity, frictional electricity, galvanic 
electricity, thermo electricity, magnetism, and diamagnetism 
consist of various grades of electricity which move through 
atoms in. the same general manner, while the variations of phe- 
nomena proceed from the different manner in which the atoms 
are polarized and combined. 

3. The fluids alone which may be called electro-ethers arc not 
electricity. This special kind of atomic vibration, which will be 
exj)lained in the next chapter, constitutes the principle of elec- 
tricity, or the dynamic side of the question, the fluid itself con- 
^tilutes tile element of electricity ox the material ^\do of the ques- 
h’on, while both together constitute electricity. Thus does 
Nature’s plan ever take the golden medium between extremes, 
rather it includes the extremes. 

4- I he term Material Theory hardly proper as contradistin- 
guished from the term Dynamic Theory, as the latter deals with 
UMtter just as truly as the former, and having less to do with the 
^pirit-like ethers that penetrate and vitalize the coarser elements, 
really a grosser conception. 
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XVI. Lord Bacon, 

In the second book of his Novum Organum ” says that ''heat 
itself, its essence and quiddity, is motion and nothing else.' 
Motion of what ? Can there be motion without something to he 
moved, or without some instrument through which this motion 
must come? (See Chapter First, XVI). This point however, 
will stand out more clearly in the next chapter. 

XVII. Locke AND Tyndall. 

The following passage from Locke is said by Prof. Tyndall to 
be stated with “ singular felicity L’ — “ 1 1 eat is a very brisk agita* 
tion of the insensible parts of the object, ^vhich imodiice in iis 
that sensation from whence we denominate the object hot ; so 
what in our sensation is Jicat, in the object is nothing but ino- 
ti(jn.” The error in this consists in confounding the smsation 
ox perception of heat with heat itself, or an effect with a caiiso. 
Reai heat is in the object it.self rather than in the mind whioli 
Ijcrceives it, and produces all the effects of heat, such as meltini;. 
scorching, expanding, disintegrating, etc., without reference to the 
sensations which any animal or human being may receive there- 
from. We might as well say. what in our sensation is color, in 
the sunlight is nothing but motion, consequently there would be 
no such thing as color if people should happen to be born blind, 
although the sky miglit glisten with rainbows. 

XVIII. — Kant, Fichte, Schellinc:, Hfcel, etc. 

1. This one-sidedne.ss of conception is carried still farther by 
the German idealists. Kant considers that space and time ou 
mere cojidiiions of onr own perceptive faculties and tiartwe can not 
know anythintr of the external world truly, but must simply rii<\^- 
ninc certain delusive appearances, udiile hh cirri-: denies the c-wv- 
tence of anything excepting man and his own eo/iseions?iess. 1 
Buchanan calls their doctrines the clima.x oT ])ure absurdity, 
yet Schtlling and Hegel go still further into this intellectual 
chaos. 

2. Now I would ask if this dynamic thcorv is not leading dir 
brilliant scientists whom I have quoted, and many others, tov'U'd 
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the same absurd extreme.^ The most plausible argunjent in 
J of the dynamic theory of heat has been presented perhaps 

i) v Count Rumtord, but his points can be answered more easily 
j,) the next chapter, after we have considered ethereal and atomic 
iorces. After all 1 cannot blame these eminent men for having 
unsatisfactory theories of force so long as no distinct conception 
oi atomic action has been presented to the world, for it is hard to 
conceive how ethereal forces can sweej:) through atoms, unless it 
('an be shown that there are powerful elements of suction in the 
aioms themselves, which draw these forces onward at the same 
time that they are being vitalized by these forces. 

If the reader shall find my cthcrio-atomic laiv in harmony 
with established scientific facts, and a key to unlock many of 
the mysteries of force, thus leading us some steps higher up the 
infmite ladder of causation, I here confess that I could never 
havt' made this discovery by my own unaided power. The 
achievements of scientists, considering the incorrect system 
which they have followed, have been truly amazing, and I should 

j) \- IK) means dare to present a theory to the world which would 
not harmonize with their leading discoveries. I have had to sit 
at the feet of Newton, the Herschels, kkiraday, Kirchhoff, Bun- 
sen, Angstnim, 'ryndall, Darwin, Lommel, liuxley, Schellen, 
Huggins, Brewster, Lyell, Reicbenbach, 1 lelmholtz, Elliotson, 
( rookes, LaPlace, Davy, Au.stin Flint, Jr., Draper, Ampere, J. 
K. Ihichanan, and many others, I had to test my atomic Key 
l’\ their light and my own experiments, and having become sat- 
’^tied that it is correct, find it will often unlock doors into which 
ni\ masters themselves have not penetrated. 

-'^IN.— Tiin Laws op Optics, Rkfractiox, Refllctjox, 

AliSOKPTION, F/rc. 

1 kansparfncv, and Bolakization of Liciirr seem to be but 
dimly apprehended. Gold is said to be yellow because it reflects 
t’uc yellow and absorbs the other colors. What property is it in 
g')l(l which accomplishes such a result } What principle in 
''''dium makes it give out a yellow flame } What are the general 
i’''»pcrties, both chemical and therapeutical, of blue flowers or 

ut, of yellow, purple, red or other colored substances } A true 
l^uowledge of this .subject should enable a person to pass through 
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forest and field and tell the Icadin*,^ properties of i)lants and 
flowers and mineral substanee.s, by their colors and often by their 
forms, without having to kill or injure so many persons by experi- 
ments upon them. By this T do not mean to say that experi- 
ments arc unnecessary ; for theories should be tested by experi- 
ments and experiments by theories if we are to make swift and 
correct j^rogress in Knowledge, but I do say that by the aid of 
a true philosophy of force the experiments could hit the mark 
with far less blundering. 

XX. — Niav Worlds of Ijoht and Color. 

J' inally there are new and surpassingly beautiful worlds of color 
which seem to be almost entirely unknown to our writers on 
Optics, but which can be demonstrated on scientific principles 
and by abundant facts and observations. These colors reveal 
the very dynamics of nature and man, and the most exquisite and 
interior principles of force which reach far into the mysteries of 
mind and .matter. They help to make a science out of what 
would othcrwi.se be guess work, broader than mere physics, 
l)roader than mere metaphysics, and combining both on nature s 
great law of duality to form the grander science of PsYciioniv- 

.SIC.S. 


XXI. — Summation of Points. 

To review our ground, then, we sec, that notwithstanding idl 
the brilliant achievements of science, the fundamental principles of 
Cohesion, Chemical Affinity, Electricity, Magnetism, Diamagnet- 
ism, (j ravitat ion, J^hysiology, Psychology, Light, Color and other de- 
partments of knowledge are unknown — that the cause of this dejr 
eiency is the Jailiire of scientists to ascertain the atomic constitution 
of things and their ignoring of the dual nature of the universe in 
their efforts to divorce matter from force, or force from matter, ornt 
least in their sioinging to the extremes of the dynamic theory on the 
one hand, or the matei lal theory on the other, while the whole knoion 
mechanics of nature teach this great lesson, that all force must ad 
througlf relatively static and fluidic conditions of matter, the finer 
fluidic conditions vitalizing the more stationary conditions, and 
more stationary conditions reacting upon and anszvering as a 
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■icork for the fluidic conditions. In closing I will simply add that 
there arc many grades of fluidic and also of relatively static condi- 
tions, the coarser grade of the static being acted on by the coarser 
^ryadc of the fluidic, a still finer grade of the static by a finer 
orade of the fluidic^ and so on upward toward the infinitely fine, 
A slower fliddic force may also be vitalized by finer and swifter 
fluidic forces. See Chapter First y XVI, 



94 


ETliJiKiU-AXUMii: iXliLUbOXllV 01' FOKCE. 


CHAPTER THIRD. 

THE ETHERIO-ATOMIC PHILOSOPHY 
OF FORCE. 

- i. — A roMs. 

Atoms arc the primary and indivisible ])articlcs of things. 
To understand them fully would be almost to understand infinity. 
In fact we cannot understand the exact nature of the simplest ob- 
ject without apprehend in,i^ its atomic constitution. We shall not be 
real philosophers until we can reach far l:)ack toward primates 
and thence onward toward ultiinatcs. We shall be but }:)oor 
chemists so long as we cannot tell the law of atomic action in 
any sitbstancc whatever, or the basic principles of chemical af- 
finity. 

JI. — Force. 


Fokci-: is a leading phenumcnoii of the universe. Without 
it, all movements of worlds, all chemical affinities, all wonders of 
light, color, sound and motion, all attractions and repulsions, n\] 
life, human, animal and vegetable, in fact every impulse ot 
thought or affection itself must forever cease. 1 lappy shall \\<‘ 
be if we can get even a glimpse of its basic principles, for force 
and matter include the sum of all things. 

TII. — dhiK Size of Atom.. 

The infinity of .v;yM////cs\s' in nature is quite as wonderful a> 
the infinity of vas.Oirss, and equally beyond all human compre- 
hension or flight ol imagination. Persons of large conceptions 
which lead them far into the grasp of things as they are, are 
often called visionary by tho.se of smaller conceptions, but the 
grandest .isions and stretches of thought are tame and small 
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compared with the realities of things, hdirenberg, who investi- 
gated the subject of infusoria very extensively by means of the 
microscope, estimates that an ordinary drop of water, one-twelfth 
of an inch in diameter, may contain 500 millions of these animal- 
cules, and remarks that “ all infusoria, even the smallest monads 
arc organized animal bodies and distinctly provided with at least 
a mouth and internal nutritive apparatus.” As each of these 
inust have some tubing and. fluidic circulation it would doubtless 
be safe to estimate its number of atoms as high as rooo. This 
would make the number of atoms in the animalcules of a drop 
500,000,000,000, besides the countless atoms which compose the 
Wilier itself. The atmos|Dheric bactt'na are still smaller, as other 
scientists have shown. Thompson, by means of numerous ex- 
jierinients, has established the fact that in transparent bodies the 
atoms are so small as to require 250,000,000 to 5,000,000,000 to 
extend one inch, and Gaudin calculates for the smallest particles 
of matter figures much the same as those of Thompson, making 
the number of atoms for a large pin’s head about 8,000,000,000,- 
000,000,000,000 (8 sextillions) which, if measured off at the rate 
of a million a second, would lake over 250 million years to com- 
])lete ! This taken in connection with the wonderful and beau- 
tiful character of each atom becomes one of the most amazing 
facts in the universe. Hut even this is doubtless far below the 
infinitude of nature's smallness, as the finest ethers must have 
atoms quite transcending in minuteness all measurements, or 
comprehension of the human mind. 

IV. The Form of Atoms. 

1. In the first jdace atoms are evidently not spherical, as 
some have supposed, as they would not combine thus proj^erly, 
and would not so well carry out the law ot ])ositive and negative 
conditions without which all life and action must cease. This 
will be shown hereafter. 

2. The lines atouiic force’, :vrQ doubtless not in circles, this 
l-)cMng contrary to the general iintrammeled movements of nature, 

the pathway of missiles, cataracts and planets is in the sec- 
dons of a cone. 

5. Some philo.sopliers, believing with Hishop l-lerkeley that 
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the whole universe is spiritual in its nature, conclude that atoms 
must be spiritual, or mere circular forces which in some wa) 
overlap, combine and crystallize into the forms which we cal] 
matter. Others, believing with Hume and Buchner, that matter 
is the beginning and end of all things, of course consider the 
atoms merely material. 

4. We have seen the folly of these extreme positions in the 
last chapter, and having learned that everything possesses a finer 
jjositive principle, and a coarser negative principle, we may confi- 
dently presume that each atom has its imperishable frame- 
work, with the definiteness of position which is supposed to 
belong to materiality, and yet an inccniceijvable exquisiteness, 
elasticity and spirit-like freedom and How of force. 

5. What, then, arc the lines of atomic force ? Let us sec if wt* 
('annot find a suggestion by noticing what are natures great lines 
of force. Our sun, as we have seen, is moving around some 
greater sun. This greater sun is also moving onward, probably 
around some still greater centre, and carrying our sun with it. 
Our sun, under this double motion, then, must describe a vast 
spiral through the heavens. Again, our earth moves around the 
sun, and at the same time is carried by the sun around its ccntrt‘, 
making a smaller spiral somewhat less than 200,000,000 miles in 
diameter through the heavens. Them finally, the moon makes its 
Ixiby spiral of about half a million miles in diameter around our 
earth, 'rinis we have first the great solar spiral, then the telluric 
spiral wxowwiX the solar, then the lunar spiral around the telluric, 
three distiiud gradations on nature’s favorite trinal plan. 

f). Let us suppose now that atoms are in ellipsoids, or rathei 
in the modifications of this form in the ovoid, which, as we 
have seen, in Chapter First, is the most easy and beautiful of sinv 
pie enclosed lorms. “ What nature does generally is beautiful,” 
says Ruskin, and atoms being the most general of all thing.s, w(‘ 
cannot suppose them for a moment to be anything but beautifiil. 
So far, it may \v: said, we are building on mere supposition, but 
it will be shown more and more as we advance that there is a ne- 
cessity for this foim. One thing in proof of this is the fact that 
atoms will combine and ])olarize better by having a smaller end, 
whik', as wiT be shown, the law of jiositivc and negative action 
foiam oie‘ end to be smaller than the other. 



THE I'OUM or ATOMS. 


97 


7. But where must the lines of force nui, over or through this 
atom, or both? Let us sec.. We have ascertained in Chapter 
[^'irst that the spiral, itself the most beautiful of continuous forms, 
is the great leading law of motion in nature. Let us presume, 
then, that the spiral direction rules in atoms as well as in worlds, 
especially as, according* to the great unity of law, we must judge 
the unknown by the known. In fact the spiral is a necessity if 
we are to get any continuous lines around the atom and have it 
])rogress regularly so as to cover its whole form and then convey 
its force over to the nextatom. So far, then, we have the exter- 
nal atom clad with spiral lines of force, or rather, a spiral frame- 
work, and tube-work through which, and over which, this force 
must vibrate and flow. 

8. h'ig 132 gives a simple representation of 
this atomic coil or helix, commencing l)elow 
and moving round and round the atom from 
left to right, until the other end at 4 is reached. 
Let us first consider the effect of this external 
spiral movement which swee])s around with in- 
conceivable ra|)i(hty. It is a well known fact 
in electricity and magnetism that when the 
conducting wire is wound in a spiral coil, its 
Fi' I (.1 an prodiiciiig powcr is greatly increased. 

Another fact which harmonizes with the same 
thing is that the greater the heat, the greater the ex])ansion, 
other things being equal, and here we can see just how it is that 
heat produces expansion, for the more powerful the sweej) of 
lorces around the atom, the more it will increase the outward or 
centrifugal force. One leading j)rinciple for the develoju'nent 
ol heat is that there shall be obstacles to overcome, or alaboring 
style of movement, and this explains why this evm* twisting 
movement of the spiral is the distinctive one for heat. 

9. Let us see how the line of force would work as it vibrates 
this exquisite wire-work which is untold millions of times tiner 
and more elastic than any wires of coj:)per or steel. Com- 
mencing at I it gets under greater and greater momentum until 
it swells the atom out to its greatest size at the middle or a little 
beyond, and then becoming gradually sjxrnt, the coil grows 
‘"^mailer at 3. and reaclnng the larger negative end at 4, the 

7 
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hciil-foire of tlic other end is felt through the axial portion and 
draws it in through the middle of llie atom to the smaller end, 
where tlie cireiiit is recommenced. 

10 . This current of force through the centre of the atom, act- 
ing like any iluid under the same circumstances, becomes a vor- 
tex and tends to draw the other portions inward by its suction. 
'I'his, without douht, is the //7;/r///e of cold as is jiroved by the 
following facts: — 1st, it hs contracting in its nature, and cold is 
contracting; 2dly, it moves in the opposite direction from heat 
which shows why the needle of the galvanometer, connected with 
the thermcj-electric ])ije, moves in one direction for cold and 
another foi' heat, as others have often noticed ; 3dl\, 

the swifter the movement of the forces, the .more narrow, pierc- 
ing and contracting is the stream, and this harmonizes with the 
known effects of cold, which is piercing and contracting in jiro- 
portion as it becomes intense ; 4 thly, as a great principle of 
ec[uilibriuin in nature, it is necessary that one part ol atomic 
force should develop cold in a way to balance the heat action, 
and 5thly, the flow of forces could not be kej.)! up at all were it 
not for the law of cold, to intensify the law of heat, just as the 
heat intensities the law of cold, as will be seen more clearly here- 
aft('r. 

1 I. Ihit in order to work jirojierly, there must be a more intense 
heat-action at the smaller end in order to draw in the forces that 
reach the negative larger end from the outside. How can this 
be elfected ? Is not the heat the greatest at the larger jiart ol 
the atom where the spiral is most expansive and intense in its 
action ? \T‘s, so far as this .s])iral is concerned, but there are 

other ]iroc<\sses by which this may be caused. As nature ever 
deals with gradations of refinement, and as in the solar system \\c 
see thiee g;a(h\s of spirals with the smallest encircling the next* 
larger, and this larger encircling one still larger, so we may pre- 
sume that the atomic system continues the analogy and has dil- 
ferent grades of sjiirals also. The fact also that there are known 
to ])e so many grades of force, would argue in favor of different 
grades of fineness in the atomic coils. 

12 . iMg 1 33 , iiresents the main spiral which passes arountl 
the atom, then a sub-spiral which encircles the main spiral. 
I his may he called the frs/ spirilla or little spiral. Judging by 
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iKitiirc’s usual law of triiial grada- 
lions there is probably a still finer 
spirilla that encircles this first one 
which may be called the sccofid 
spirilla, and another which en- 
cindes the second one, more 

Fi- I Tv Atomic SpinU with milUltC Still, aild pi'Opcrly COll- 

.md and pd Spirilla;. . . , ■ , • 

sti tilting the third spirilla. 1 he 
different grades of forces . that flow along this spiral and these 
.spirilla' must pass around the atom in the same direction, just as 
llu- sun, planets and moon all move along through space in the 
.same direction, namely from west to east. 

V. The Heat K'sd of Atoms. 

1. I'rom the foregoing, then, we may now l)egin to see how 
one end of the atom will naturally become warmer than {he 
other end, although the s])iral itself may be less e\j)an(k‘d witli 
heat action. The first spirilla, being much more elastic than the 
s))iral, must sjiring into its full heat action and j^ower near the 
positive end, say at i, and the 2d and 3d s])irilhe still sooner, 
rhese become more exhausted and feeble at 2, near the negative 
end, after having im])arted their force to the spiral. That is, the 
3(1 sj)iril]a, being most active, cjuickens the 2d, the 2d quickens 
the 1st, and the 1st quickens the spiral itself. 

2. Another method of intensifying the heat of the positive 
(‘11(1 is to have the spii'al lines nearer together there than at the 
negative end, as in fig 132, a method which nature probably 
adopts, as it is absolutely necessary to h.axe the positive and 
negative distinctions well emphasized to attain the highest powc‘r. 
Idoes the reader see this important ])oint ? By having the external 
])ositive end hot it draws all the more powerfully upon the axial 
current within and thus intensifies the cold, and then again the 
swifter the cold-producing currents the more will they react and 
draw upon the heat-currents on the external atom, other things 
keing equal. Thus beautifully does nature develop lier inten- 
^dy of life and ac^tion, by causing one extreme to vitalize and 
balance the other. Action on any other ])lan would be ruin, or 
'ather action without jiositivc and negative forces would be im- 
possible, and .so universal death would ensue. 
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VI. Nature of Atomic Spirals. 

1. As in animal life tliere arc millions of tubes, such as lym- 
])hatics, lacteals, capillaries, veins, arteries, nerves, etc., and as in 
all vegetable growth there are countless tubular ducts to convey 
the life fluids, so we may conclude that an atom with its inten- 
sity of life-like action has its spirals and spirilla: in the form of 
tubes, within which are .^till finer ethereal juices which constitute 
its most interior life-force. That these spirals are amazingly 
clastic is shown by the fact that they expand to a size 2000 times 
greater in ordinary atmosphere than in water, while in the upper 
atmosphere, and especially in the ethcr'bcyond, they must be far 
more expanded still. 

2. The most common arrangement of atomic spirals is doubt- 
less two-fold, as will be shown hereafter, consisting, ist, of 

coarser and more external groups of spirals 
such as 3 and 4 in fig. 1 34, which may be termed 
extra spirals, and 2dly, finer spirals set farther 
in, such as i and 3, which maybe called intra 
spirals, 

'rhe need and existence of these will become 
more and more apparent as we advance, besides 
fulfilling nature’s analogies. Instead of there 
being but one intra-spiral at 1 and 3, or but one 
Fi.cj. I u.Fxtra Spirals cxtra-spiial as at 2 and 4, there is probably a 
gradation of several of them placed side by 
side in all the more complex grades of atoms, say from 3 to 7 in 
each place. The need of seven spirals in all transparoit atoms, 
in other words in atoms of substances which transmit all the 
colors as in transparent bodies, will be evident. The positive 
intra-spii als are grouped at i, the positive extra-spirals at the 
negative inira-spirals at 3, the negative-extra spirals at 4, the 
atoniie voitex into which the spirals all sweep with vortical whirl 
is at 5, the torrent at wdiich the forces become most pointed and 
sw'ift IS at 6, and the axis or axial current from 5 to 6. I'hc' 
curves cau.scd by the vibration of spirals are not shown in the 
cut, nor are any but the first of the spirillm given and shown as 
they must be In nature, and there are doubtless points of connec- 
tiv)!i betwTx-n spirals, spirilla^ and all other parts of the atom. 
W'hieh make it a complete unity. 
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VII. (General Features of Atoms. 

I. Years of investigation of what the general form and con- 
stitution of atoms must be to harmonize with and furnish a key 
to the facts discovered by the scientific world, aided by many 
more years of inquiry into the fundamental principles of naUire, 
have led me to a very positive conclusion that fig. 135 is the gen- 
eral outline of an ordinary atom, especially of one by means of 
wliich all the colors can be made manifest. The hundreds of 
points to prove it correct cannot be given here, but they w'ill 
a])pcar more and more all through this work in the mysteries 
which arc cleared up thereby, especially in Chapter V. as well as 
in this chapter. Although the modification of tints, hues and 
other forces which are manife.sted through atoms is almost infinite 
from the fact that atoms of tlic same substance must vary within 
certain limits in the size of their spirals of the same kind, yet facts 
seem to indicate seven intra-spirals (4) on the outside of atoms 
for the warm or thermal colors, and which are properly the tJicnno- 
liimino group, whereas the same spirals form the principle of the 
electrical colors while passing through the axis of atoms. d'he.se 
are all named and located in fig. 135, commencing with the largest 
s]firal for the hot invisible solar rays called thcrmcl, after which 
is the slightly smaller spiral for red, another for red-orange, 
etc. Passing around the atom and becoming smaller and finer, 
the same spirals form the channels for the electrical colors by 
passing into the vortex and through the axis, therm cl being con- 
verted into blue-green, red into blue, red-orange into indigo-blue, 
orange into indigo, yellow-orange into violet-indigo, yellow into 
violet, and yellow-green into dark violet. The group oi thermo- 
spirals at 3, '3, arc called positive, because their channels at the 
active end are larger and the heat greater than the portion of 
the same group at 5,5, which arc therefore called negative therm 0- 
spirals. The group 2, embraces the positive color-spirals, 
but as they are concealed by gliding into the contiguous atoms, 
it is only the same group at 4 that arc visible as thermo-color 
si)irals, or at the vortex above as electro-color spirals. 9 and 10 
represent minute streams of ether, which are simply combina- 
tions of much finer atoms, that flow from the thermo spirals and 
the thermo-liimino spirals into the same grades of spirals in the. 
atom above ; 7 and 9 are axial ethers which flow from the atom 
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Atom, including the spirals together with influx and erHii< 
‘ ’ ! ; . ! t»»-ongh these spirals. The spirill.c with their still li'H r 

./* 1 ^Spirals must pass around atoms in the opposite direction in diffcivrt 

i •o-rot!uV’r//ut^^^^^^ '-'^11 dextro-roV^ry, rotating to the right, er 
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f above into the axial spirals of this atom ; T repre- 
sents the coarser ethers wliicli flow through the 
thermo-spirals, and these and other ethers pass 
along through their appropriate channels until they 
emerge at the torrent end. These ethers sweep 
through the atom and quicken its spiral wheel-work 
Fig. ly.. into new life, just as the winds mo\ e a windmill, or 
joined, waters a water-wheel, while the atom itself, armed 
as it is with its vortical spring-work, must have a great reac- 
ti\'c suction whicli draws on these ethere;d winds.'*' 

j. Why are ethers drawn from spirals of one atom to the 
>anK‘ kind of sj^irals in a contiguous atom, and why (h)c*s a cer- 
tain grade of ether exactly harmonize A\ ith, and seek out, a 
certain size of spirals? h'or the same reason that a tuning-fork 
or the cord of a piano will be set into vibration b}' atone made 
in its own key. In the case of a piano, a cord vibrates to tones of 
its ou n pitch, or in other words, to tones whose waves synchro- 
nize with its own vibrations. I.et us apply this principle to 
atoms. The vibratory action of the red spiral throws the current 
of ether which j)asses through it into the eddy-like whirl which 
just harmonizes in size and form to the red spiral of the next 
atom above it with v hich it comes in contact, and which must 
necessarily draw it on. This second atom ])asses it on to the red 
"'[)iral of the third, the third to that of the fourth, and so on 
through millions of miles, s(* long as there is a spiral of the right 
grade to conduct it onward. The same i)rocess applies to tlu* 
orange, or yellow, or any other spiral, and, constituting as it does 
a tuiulamental principle of chemical action, the reader should 
note this ])oint well. The same principle aj)plies to the axial 
*^])irals whose lines of force, reaching the [)ositive end at i, make 
a sudden dart to the outside and thus in jxart yh//* their contents 
into the answering spirals of the next atom, the blue ethers ot 
this plunging into the blue spiral of the iU‘xt, the \ iolet ethers 
<*f this into the violet spiral of the next, and so on. 

3- The ethers are efflux as they flow out of one atom or 
series of atoms, and influx xe. they (low into an aton\ or series ot 

As will he shown hereafter, there niiisl he still finer atmospheres within the <ir- 
‘Hnary atmosphere, so tine doubtless that they permeate solids and (hiids, and form 
h:ise-work for fluiil action which may assist spiral eddies and vorliral suctions 

"f the larger atoms. 
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atoms. 'I'hus 9 and 7 are influx, and 6 and 10 efflux ethers 
The ethers at the torrent end are powerfully efflux, and havr 
momentum not only from the lU'ojectile force of this atom, but 
from the suctional force of the next, into whose vortex this atom 
is inserted. 

4. It should be noticed that the same spirals which wind 
around the outside of atoms on the expansive law of thermism, 
pass on through the axis on the contracting law of cold, and 
after becoming the most contracted and intense at the positi\e 
end of the atom, suddenly plunge to the outside and again be- 
come thermal. Thus the very intensity of the interior cold forces 
may develop intensity of heat, and we at once see why it is that 
an object wliicli is so cold as to be 60'^' V. below zero is said te 
liave an effect similar to that of red hot iron. 

5. 'riie First Positive Thcnno-Spiral at A i)rojects beyond 
the intra-spirals below and forms a regulating barrier to detei - 
mine just how far this atom shall be inserted into the vortex of 
the next atom: in other words, this atom becomes sheathed in 
the next as far as yl, while the atom above becomes encased in 
this i)recisely the same distance, and so on, which accounts for 
the great regularity of form in crystallizations, etc. In chemical 
affinity, as I shall show hereafter, the atom glides into a wide 
mouthed atom up to its shoulders at yT where the second circuit 
of these same thermo-spirals is seen. By this means the color- 
s])irals are hidden in the encasing atom, and this explains some* 
inysieries of colt)!* change which puzzle the chemist, and which 
will be exj)lained in Chaj)ter V'. 

6. The .sweep of electrical forces through the axis of atoms 
harden sand projects those parts into a kind (T a ligo^ whicli, 
in the case of solids, is driven quite beyond the body of thr 
atom in a way to pin together all contiguous atoms. This lig'> 
is formed in all cases of intense cold which converts water int'* 
ice, etc. In lic[uids, ga.ses, etc., the heat .spirals balance the 
action of the oh^ctrical channels. 

7. The seven thermo-lumino spirals which become the clec- 
tro-luinino spirals on reaching the vortex and axial portion of the 
atom, natur,ally grow somewhat smaller, from the smaller space 
in which they move, and receive a finer grade of ethers from 
tlie axis of the atom above at 9 and 7 than those which course 
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through them in their thermal portions on the outside. We 
inav^ know that the axial portion of atoms must be in the form 
of the vortex, this bein^ the only continuous form of move- 
ment in the known world in which the forces are contractive. 
I'he law of vortical movement is a progression into greater 
swiftness, greater narrowness, and with a form which is more 
niMily straight as it advances. Hiiilding on this immutable 
l)asis of nature, then, we may know positively that rlcctricitv 
or cold, being a contractive force, must include tico things, 
noniclVs a substance, vdiicli is akoays a fluid, and a motion in 
the form of a vortex. This vortical motion would be impos- 
.sil)lc in connecti(.)n with atoms anywhere exce})t through their 
axis and must become more swift and narrow until it reaches 
tlie torrent end. 'khe other sensation which we term COI.l) must 
come from the coarser streams of electricity, evidently those 
which sweep through the larger of the extra channels when 
they liave become axial. 

S. To compose that which constitutes the ordinary white 
liglit of the sun, both the electrical and thermal colors must be 
combined and carried along side by side through conversely 
])olarized lines of atmosphere or other media through which 
they are conveyed. Electricity is the polarizing and com- 
bining principle while thermism is the principle of disinteg- 
ration. 


VIII, — The Thermo Spikaes, 

So useful, as we have seen, in regulating the joining of atoms 
according to absolute system, have other important equalities. 

1 hey are important factors of heat or thermism in its ordinary 
coarser grade, and when moving axially constitute the principle 
of f notional electricity and cold. These being extra-spirals, and 
rejnsecjuently the most external of all, it is easy to see why 
friction or pressure begets heat as well as electricity. It is easy 
see, too, why frictional electricity moves especially over the 
•^'irface of bodies as these spirals are so projecting as to strike 
very freely against all surrounding atoms, consequently their 
1‘K^vcmcnts are smothered before they reach any considerable 
iHh below the surface. These extra spirals would naturally 
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emerge from the axis of atoms on a side opposite to that from 
which the intra-spirals emerge, to maintain an equilibrium of 
forces, and would also pass into the vortex on the opposite side. 


IX. — Ethereal Forces. 

1. We have now seen that an atom is a wonderful little 

machine with wheels within wheels, a miniature world throii<rh 
which are manifested the principles of all power both on the 
earth beneath and in the heavens alMwe. But how is this 
machine made to run ^ How do these atomic s])rings keep up 
their ceaseless motions, their amazing vibrations, millions of mil- 
lions of which take place in a second of time, as for instance in 
light Has such a thing ever been heard of as a spring that 
will vibrate forever of its own accord ? J las not science dcler- 
inined that perpetual motion in mechanics is impossible ? \\\: 

have seen in the last chapter that in all the known mechanics 
of man or nature, force is never propagated excepting through 
fluidic action of some kind. As the wind-mill must have its 
wind to keep up motion, so must the atom have its flow oj ethers 
to kee]) its wheels in operation, and form different sized eddies 
of force. Democritus speaks of “ minute atoms in swift motion 
which by their smallness and rapidity were able to permeate the 
hardest bodies.” In this idea he almost reached the very key 
of force, showing that he had an idea of ethereal fluids without 
which no correct conce]')tion of nature’s dynamics can ever be 
acquired. 

2. Hut here it may be asked, w/iaf keeps the ethers in /v/- 
petuu! motion, for, like the more static atoms through which tluy 
mo\’e, even they must be vitalized or they will cease. While 
the spiral forms of the atom, when once in motion, attract the 
ethers with a fine suction, and while the arrangement of positive 
and negativ(^ portions of the atoms gives still further vitality, 
making it almost self-acting, still there is the edict of matheniati* 
cal science which sa\'s that perpetual motion in inechanies is 
possible. And yet nature and life are in everlasting moti^^ 
and not an atom of the universe is at rest. How shall we '4'Ct 
out of this dilemma ^ Let us dwell a moment on this point. 
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X. The Primal Action of Force. 

By the inaterial universe we mean the realm of atoms. I 
shall now aim to show that something beyond atomic action is 
necessary to keep up the great structure of things. Let us 
consider, first, the ordinary, coarser atoms, such as oxygen, 
nitrogen, hydrogen, carbon, and the usual metals and other 
solids. These are swept together and held in cohesion by a 
tincr grade of atoms, which we call ethers. These ethers are the 
life of the atoms through which they pass, as they set their 
spirals into swift vibration. But they themselves must have 
a still finer grade of atoms, which pass through their channels, 
as a life-giving force, and these, again, still finer ones. We, of 
course, know not how many grades of atoms there may be in 
this wonderful chain of progression toward the infinitely small, 
but there must positively be a last link, the ultima thule of 
atomic force. If there has been nothing beyond this as an 
initial impulse, then the infinite wheel-work of the universe, 
with its planets, suns, and systems, would never have existed, 
and all things would have remained amorphous and lifeless. 
But from the nature of things there must have been an almost 
infinitely subtile, elastic, infrangible Intersoul, all-penetrating, 
all-quickening, and filling the whole realm of being. 'Fhis may 
be termed infinite spirit or the soul of things'. If we should 
take these two great departments of the universe separately, 
we should have spirit on the one side as a limitless, unformu- 
lated substance and matter on the other side, as an unpolar- 
i/cd and lifeless mass. Spirit being elastic pressed against 
those atoms, or .spirillne, which were fine enough to receive its 
impulsion, and these, as a reactive principle, were set into 
vibration. This vibration of the smaller atoms, or of the 
smaller channels of the larger atoms, spreading progressively 
to all coarser realms, drew spirit itself into activity, and imme- 
<liately attractions, repulsions, cohesions, polarizations, and 
formulations began to come into exi.stcnce. Thus wc see that, 
^^hile matter is helpless without spirit, so is spirit helpless 
^vithout matter. Both combined are necessary to produce 
f^'i'cc, and both combined constitute that wonderful duality 
^hat has fashioned all glories of the terrestial and celestial. 
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As unity of law rules in both the visible and invisible, we know 
that this union of matter and spirit must take place even in tlu^ 
hi[^hest heavens, althoui^h the material part there must hi- 
refined and beautiful beyond all present human conception. 

XI. DlFFKKKN'r (iRADFS OF IVIMIFR. 

1. I have been convinced beyond all doubt by numerous facts, 
that there are many different grades and styles of ether, and that 
long before I saw the suggestion of drove. I will simply notice 
two or three of these facts in proof here, as the reader will s(‘e 
the necessity of these grades more and more as we proceed. 
Scientific men generally admit that tlu:re is one ether as a 
medium for ccmimunicating waves of light, etc. 'I'his of course 
is immensely elastic and has sometimes been called the CosMii 
FTHF'.K, which is a very proper name, as it constitutes an i.x- 
quisite atomic bridge-work between the starry worlds over which 
pass and repass the fine solar and stellar forces of all kinds, such 
as the different grades of light, electricity, heat, gravitation, etc. 
'file law of atomic arrangement in this cosmic ether will he 
.showm hereafter. In speaking of these ethers and some other 
subjects, I must in some cases give simply the results of inv 
investigations, reserving the fuller proofs for another part of 
this work or for a future treatise. 

2. The fact that scientific men in general have not ascer- 
tained that there is more thai\ one ether just as there is more 
than one grade of gases or liquids, shows how completely thc\’ 
have ignored the finer and mightier forces, and confined their 
investigations to the cruder elements principally. In 1773, l-i 
Place demonstrated that gravitation acts at least fifty million 
times as swiftly as light, although this is no doubt an over- 
statement. Can anybody suppose that such a movement of 
force comes from waves of the same ether, without some fimn 
element being evolved? What would be thought of a person 
who would ahse«'t that waves of air in some cases move 1 k) 0 
feet in a second, as in the production of sound, and in other 
cases trillions of times as rapidly? But nobody will be so ah- 
surd in iwasoning about visible and tangible matters, and tlu v 
should use equal judgment in reasoning about the invisible. 
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The cTiialogies of all nature and the necessity of different grades 
of fluid elements to express the different grades of force, con- 
.sLitute abundant proof of the plurality of ethers, as will be seen 
luTcafter. 

'Fhe TJicnuo lit hers flow through the thenno spirals and 
in connection with these, which as we have seen are the most 
external of all, constitute the ordinary coarser parades of heat. 
These ethers are too coarse to become visible in the way of 
colors, but when the heat action is very intense, as for instance 
in lieated iron, the intra spirals become roused into action and 
manifest first the red light, then the orange and yellow light, 
then all the colors that constitute white light, when the iron is 
called white hot. 

4. lileetro hither is the element of frictional electricity used 
in connection with these same thermo sj)irals, only in the axial 
])orlion. These spirals being the highest and most external 
while on the (nitside of atoms, must necessaril)' enter the vor- 
tex first and become the most interior and direct while in the 
axial portion, hence the swiftness and intensity of its ethers 
which are perhaps transmitted by the shortest [)athway, and 
hence, also, the fact that they are more thoroughly electrical 
than the other elements of electricity (See XXV.j. C)n the 
supposition that there are three grades of thermo-electro 
spirals, the coarser ones must give the coarser grades of 
electricity which we feel as cold. 

5. Thermo Lnmino Ether is used in the intra spirals which 
form the thermal colors, 'fhe different grades may be desig- 
nated the thermal ethe)\ red ether^ orange ether, etc. There 
srem to be two distinct grades of ether for each color, and a 
^a ry imj)ortant principle being invxdvetl here, a few' words of 
explanation will be necessary. Suppose a red color ether 
should be throwTi upon a red sj)iral from the outside, wdiat 
^eoiild be the effect ? Idle finer atoms of such ether would be 
‘'Uiall enough to penetrate between the tubes of the spirals and 
In come a part of the interior current, wdiile the coarser atoms, 
being too large to pass inside, would strike the tubes and bound 
“If Ihis would constitute a reflected nv/ as in a red building, 
nliile the other w'ould constitute \\ transmitted red as in red 
,'d‘iss. 1 his being true, interior transmitted color should be 
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more exquisite than the ordinary reflected colors, which in fact 
is remarkably the case, as the colors of a prism or of colored 
^dass are so mucli more beautiful than those of the ordinary 
reflected colors seen in paints or dyes, that a youn^ person 
viewing them for the first time is apt to make an exclamation 
of delight. The diamond is a good illustration of exquisitely 
fine transmitted ethers which are shown by its refractive power, 
d'hat all substances have different grades of fineness is shown 
in Chapter Fourth, VI i., 1—5. These grades can be called 
transmitted red, reflected red, transmitted orange, reflect ui 
orange, etc. 

6. Electro Ijimino Ether is. of course, that which is con- 
nected with the spirals of the electric colors, and may be called 
the blue-green ether, the blue ether, the indigo-blue ether, and 
so on with the other colors. 'Fhese, too, have the fine tram, 
mit ted grade of ethers and the coarser reflected grade, the latter 
of which must bound back from the spirals just within the 
vortex. I he color ethers (or in other words light), move iS^,. 
000 miles a second, or not widely different from the swiftest 
electricities. It should be remembered that the color-ether^ 
grow finer as they progress through thermal, red, red-orange“, 
orange, etc., up to dark violet and really far beyond that, 
although they become invisible to the ordinary eye. 

7. So far we have the principal ethers which flow through a 
transparent substance, like gla.ss, including the thermo ethers 
which flow through the extra spirals, and the electro etlui'- 
which flow through the axial portion of the same ; also the 
lumino ethers, both thermal and electric. There must be still 
finer ethers in connection with the different spirilhx of these 
.same substances, toc) fine for earthly eyes, but may we ix^t 
suppose that they will be adapted to the more refined condi- 
tion oi a future life.^ But are there no other forces in nature 
except those thus far named, including light, reflected and 
transmitted, ordinary heat as manifested by the thermo spirnl'^ 
and spirilla*, and ordinary cold and frictional electricity. 
manifested by iheir axial .spirals and spirilke ? Yes, for tln ie 
are different grades of electricity, such as the galvanic and 
magnetic* among the more positive styles, and weaker negi- 
tive grades and other still finer forces which will be explained 
hereafter. 
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Wc may now descend to a somewhat coarser grade of 
ethers which sweep through atoms of somewhat coarser char- 
acter than those: tliat arc used for the transmission of light. 
ln)n, and perhaps several other opaque substances, belong more 
or less to this grade. Farther on in this chapter (XXXI 1 1 ), 
i.icts will be adduced to show that tlie atoms of these sub- 
stances also have their seven intra spirals in which the ethers 
are a little too coarse to a[)pear as liglit, as well as the usual 
thermo spirals, thnnigh which the ethers ilow as a somewhat 
coarser grade of caloric tlian that of the other atoms, d'he 
iiUra spirals, when they reach the. axis of these atoms, have 
ethers which corresiK.)ml to those for blue-green, blue, and the 
other electrical colors, only, as I have said, somewhat too 
coarse to ])roduce the effect of color on the retina of the eye. 
What effect do they produce, then ? That of electricity of 
course, as they flow axially. Hut what kinds of electricity ? 
Doubtless (uiivaiio electricity, ^^ay;1leto electricity, and other 
!.;rades. 

9. Other ethers are such as the cosmic already mentioned, 
auimo ethers, which constitute a vitalizing principle of animal 
life and of the ordinary grade of neivous and mental action, 
and the psycho ether, which is so refined, swift and powerful as 
to be able to hold the aiiimo ethers in abeyance, whenever it 
can he brought upjH'rmost in the human brain. 

10. Theories of lilcc trie it)\ Force, etc. - When the first edition 
of tin’s work w’as issued in 1878, its demonstrations were put 
forth directly in tlu: face of nearly all scientists whose theories 
of force stamped electricity, light, heat, magnetism, etc., as a 
kind of im]:)ondcrable nonentities. They were especially strong 
in condemning all conceptions of the fluidity of force, although 
in the whole known world of wind, water, steam, etc., all forces 
Were seen to be carried on by fluids, and, moreover, these fluids 
^c(•^e possessed of weight. They would not dare for a moment 
to say that the universe is at war with itsc:lf, having one law 
for one part and another for another part —one law for the 
visible and another for the invisible, and yet although every 
possible force around them is fluid in its character, the}' in- 
sisted on fighting against nature and condemning the universal 
\vst('m of things. Huilding on this false basis and unable to 
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perceive the duality of all forces, which include not only cer- 
tain laws of motion, but substances which carry out these law s, 
they dwx'll in a realm of guess-work and uncertainty, when by 
a true system they could solve a hundred mysteries. 

One of the great and rising lights of the day is Mr. Nikola 
Tesla, who uses the following words: 

“ IClectrical science has become the mother science of all, 
and its study has become all-im])ortant. The day when wc 
shall know what electricity is, will chronicle an event probably 
greater, more important, than any other recorded in the history 
of the human race. The time wall come when the coinfori, 
perhaj:)s the veiy existence, of man will depend upon that 
wonderful agent.** 

Mr. Tesla in the same lecture says: “The phenomena of 
light and heat and others besides these, may be called electrical 
phenomena.” It may be well to remind Mr. Tesla that heat is 
the opposite of electricity, being expansive in its nature, while 
electricit}' is contractive. Both are correlates, each being un- 
able to work wnthout the other and l)oth equally important. 

It is cheering to learn that the scientists are getting some- 
what outside of the old ruts and gradually approaching the 
etherio-atoinic law of force here laid dow n. “ 'i'he facts of 
electrolysis,” said Nikola Tesla, “point tothegreat probability 
that electricit)' is at()mic.” “ Electricity is divided into definile 
elemental')’ portions,” says the great I lelmholtz, “ which be- 
have like atoms of clectricil)'.” Ih'ofessor Kuehne, of the 
Heidelberg University, declares for the fluid nature of nerve 
force. Mr. Crookes demonstrated to the Royal Society, that 
light is a substance, that even shadow’ is molecular, and proved 
the existence of these ethers undt.’r the cumbrous name of 
“ ultra gaseous matter.” The society put forth a desperate 
etfort to offset his demonstrations, but made imperfect work of 
it. Scientific men who have dwelt so generally among the 
grosser forces of nature too often hav^e a weak and cloiitl)’ 
meiitalitv’ w hen investigating these subtile underlying force ^. 

A professor is said to have asked one of his students, “ M h.'t 
is electricity?” The student scratched his head a mome!i^ 
and answ’ej'ed : “ I have forgotten.” “ Then,” .said the pro- 
fessor, “ )’ou ha\e forgotten more than anybody ever knew. 
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Is it possible that what 1 hav^e been demonstrating does not 
prove the exact nature of electricity? Have I been merely 
theorizing and building up a utopia? I^et us see. 1 first show 
tliat it possesses the nature of cold instead of lieat, because it 
is contractive, while heat is expansive. I then show that it 
must be a fluid as well as a special style of motion, for all the 
forces of the known world are fluids. Will our scientists face 
me down in this? Let them show me a single force in all the 
realms of nature, that is not at bottom a fluid, and 1 will yield 
mv point to them. So far it has not been done. I have stated 
that the law of motion in the electrical fluid is in tlu: form of a 
xortex, because, building upon mitiire, we find that the only 
continuous contractive motion in tlie whole world is that of the 
\()i*tex, d1u!se things being true then, liave wc! not geme 
beyond mere theories and h 3 q)otheses and built upon an im- 
mutable bed-rock of princijile? 

11. Is it not quite pos^ible and probable: tliat the lubes of 
the spirals and s]:)irilla: of atoms have minute atoms inside, 
which under labored spiral motion become agitati'd and hot? 

1 2. 'fo acquire a true philosoj)hv of force and especially of 
these all-penetrating finer forces is to revolutionize the whole 
science of chemistr\% theraiieutics and mental phenomena, as 
well as to devcloj) a series of new and wonderful iin entioiis. 
lively atom is full of the principle of heat and electricity. 
^Vhen we have learned how to utilize them by^ simple and cheap 
methods, the poorest can afford to have their homes warmed 
and illuminated, and much of the hard work of the world will 
he performed by their motor power. When we learn that the 
cohu'cd ra^^s o( light are real entities to be collected and j)os- 
sessing an exquisite chemical and healing power (see Chapters 
\ and VI), we shall enter iq^on a newv and grand inheritance, 
^\ln'ch through countless centuries has been allow'ed to go to 
waste. The human race has had its eyes turned dow nward 
tow'ard the grosser elements and have ignored these diviner 
potencies wdiich are the \'eiy elixir of life. 

l3- A knowdedge of the true philosoj)hy of force will ju'event, 
on the one hand, those flight}" theories wdiich proclaim spirit 

all in all to the neglect of material conditions, and on the 
otlier hand, those grosser material viewvs which degrade and 
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pcM'vcrt human systems. 'I'lic mind is built up more rapidly 
and fundamcmtally when its physical relations are understood 
and the body is built up more powerfully and nobly, when the 
wonders of si)iriUiai powder are undeistood. Ignorance of theM' 
laws has led many of the sr)-callcd philosopht'rs of all a<^es into 
the most absiu'd and \'isionary theories, which have i^reatly 
retarded the world’s progress. 

XII. RrmcRs havic Wickutt, 

Ot/irrKusi' they could not have uiouientuni. It is common U) 
call electricity, ma<;netism, lii;‘ht, heat, etc., iui/youdcmble, because 
human instruments are not delicate enough to weij^h them. 
]h*()f. Crookes, however, has succeeded in measuring the momen- 
tum of iii;ht l)y means of his wonderful little instrument called 
the radiometer. By its means he has estimated the propulsi\e 
j)Ovver of sunli<;iit for the wh.ole earth at 3000 millions of tons ! 

1 lis instrument has given the dynamic theorists much trouble. 
The light of a candh' he has found to w'eigh .001728 or nearly ;l 
900th ])art of a grain. The amazing forces used in chemical al- 
finity, such as ehemico-ether, the luminous ethers, electro-cthi'r, 
etc., as will be showm hereafter, sw^eep tlie atoms even of solids 
into every style of arrangement and [Kdarization, and con.sequently 
must have a tremendous momentum. 'Fhe etherio-atomic law 
demonstrates this ])oint in a multitude of ways. Dr. William 
Jb Carjienter, w^ho seems to be but little acquainted with the 
fine foree.s, has w'ritten an article in the “ Nineteenth Centinw. ’ 
in wliich he lakes the most diracult methods of explaining awac 
the jiow^er of radiation to produce electricity and mechanical 
force as in the radiometer. “ There is no reason whatever, ' he 
snys, “for attributing to radiation any other powder of exciting an 
electric current than that which it exerts mediately through iis 
power of heating the thermopile.” b'.veii if this assertion should 
l>r(A'c true, how' can sunlight heat the thermopile, or anything 
else, except by the impact and momentum of its rays upon it, 
especially as it is admitted that radiating light has no per- 
ceptible heal ol Itself, excepting as it strikes something 't 

» XIII. — Polar ChiiiKsiox or AroMs. 

I think the ground is now sufficiently clear for an understand- 
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iiv- of the methods by which atoms become polarized and com- 
bine into solids and other substances. 

pijT. 137 represents two atoms polarized and joined at I, the 
j upper atom sinking- into the lower as far as the 

positive thermo spirals, which thus regulate the 
distance, 'khe dotted lines re])resent the ethers 
\ I I axially from 3 to 5, and thermally around 

the atoms in the other direction ; 4, 4 shows how 
/ ethers arc drawn on from one atom to another 

/ bv the eddy-like forces of the spirals and spiriiku 
of the same grade with which they come in contact. 
\£y d'he ligo of the uj)|)er atom glides into the ligo of 

e the lower, and the two thus become riveted into 

s 

i;,7. iN.i.iri/.i'd oue, uud held doubly tight- by the spiral sweep of 
Atoms. . axial ether. The artist has doubtless rep- 

resented the upper ligo as being inserted loo far in the lower 
ligo, as the axial spirals which encircle the upper might interfere 
somewhat, unless they are exceedingly elastic. Ihit how do the 
atoms thus arrange them.selves in this orderly manner ? Why 
do not the wrong ends come together ? Not only docs the vorti- 
cal or axial suction of the lower atom draw the second, but the 
torrent or axial current above drives the second against the lower 
atom and holds them together. They could not ])Ossibly be joined 
wrong end first, as the currents would then drive in opj^ositc di- 
rections, and re])ulsion would occur. They can n'o more avoid this 
.n rangement under the i)lay of ethereal forces than a stick of 
wood on the brink of a maelstrom can avoid being swept iii 
Ihe ]K)sitive end of the line is at 5, the negative end at 3. 


XIV. T.ati;kal Coufsiox. 

I. Having explained the mystery of j)olar cohe.sion, let us see 
how atoms can cohere laterally. Fig. 138 presents two lines of' 

polarized atoms drawn with a single 
thermo spiral and its first si)irilla. 
'The lines are placed conversely so 
that a positive spiral of one atom 
occurs by the side of a negative 
spiral of another. If they were 
placed .so that the eddies of two 
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positive spirals should come together, they would repel cadi 
other ; but a powerful eddy placed near a feeble one would o\ ( i. 
come it and draw it toward itself. Thus the positive spiral i, 
outdraws the nej^ative spiral 3 at the point 2, and so links th.it 
portion of the: upi)er atom to the lower, while the positive spiral 
5 outdraws the nci^ativc spiral 4, and thus holds that portion 
of the lower atom as firmly as the hnver atom held the upper 
in the other case. The other atoms work in the same way. 

2. "riuis we see that heat action, which is i^emerallv so expan- 
sive and (lisinte.i^ratini;-, may become an element of cohesion, 
th.oUi;h a much feebler one than cold exerted throu*;!! the liL;o 
and axes of atoms in polar cohesion. This will ex]dain why 
wood, stratified rock, etc., will sjdit more easily in one direction 
than another, 'khe polar cohesion is in the direction of the 
fibres, .grains ol wood, etc., while tlu‘ latcu'al cohesion is at riL;lit 
anj^les to this. I'he curved line, showiiyi; how ethers mav i)ass 
out of tlie t(.)rrent end of one line of atoms and be drawn into the 
vortex end of another line, will <;ive a liint of how }}iagiictic ciin'rs 
a?'e lornied, althouifh it is incorrect to represent it as jxissing out 
and into ('ontii;uoiis lines or out and into the same laver of atoin.s. 

3. 'Idle cut will show how atoms can communicate their im- 
pulses laterally, as from i to 3, as wtdl as longitudinally from 7 tn 
8. Tlie lateral movement of lii;ht may be understood by study- 
ing' it, as it can ne\er lie understood otherwise. 

X\h 'I'm. I xirv Ol' Ai'o.ms. 

Judging liy all other works of nature, atoms must be imitt'cl 
by bonds ol unity through all their ])arts, so that all spirals must 
be connected more or less with all other spirals by small ])illais 
or tubes. d'hese may be called atomic tendrils. The 3nl 
spirilla imparts action to the 2(1, the 2d to the 1st, and the 1st 
to the ])arenl s])iral itself, while cxich spiral is so connected willi 
its brother s])irals as to :\ct and react upon them. b>ven tlie 
thermo spirals .arc doubtless connected with the intra-spirals, as 
well as with each (^her, by delicate tubes which are so arranged 
as not to imjxale the ])assage of ethers. In this wa\^ atoms aie 
^hnibly armed against stagnation and death, for if only a singi'- 
ethei should be moving through the minutest spirilla, it would 
imjxirt more or less of its vitalizing power to the whole atom. 
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XVI. — CoNVERSK Layers or Atoms 
\rc such as are represented in the cut, fij;. 138, with the 
jincs running in parallel but alternately in opposite directions. 
1 In? next layer placed upon this would exactly reverse the order, 
,1)1(1 be the same as this turned over, so that the upper atoms 
would come on the lower and the lower on the upper. This 
must be the arrangement of the costnic ether by means of which 
it is enabled to carry both cold and warm forces to and from the 
sun and other orbs. It is probably also the most common ar- 
iiingement of ordinary matter. 

XVIT. — Transverse T. avers oe Atoms 
Arc those which cross each other at right angles, or nearly so, 
luul must bind the particles into a greater hardness or toughness 
ilian they would otherwi.se have, as they are polarized longitudi- 
nally and laterally. Steel must be composed of transverse layers 
just as iron is doubtless composed of eonverse ones mainly. 1 
will mention here simply two proofs of this, ist, steel or ca?- 
bnretted iron is harder than ordinary iron ; 2d, magnets must 
necessarily have transverse layers of atoms as can be demon- 
strated by this atomic law, as well as otherwise. Steel when 
once magnetized remains a permanent magnet because of its 
transverse polarizations, while the layers of iron are held trans- 
versely only when under the electric or magnetic current, con- 
se(|uently its magnetism creases when the current is withdrawn. 
See XXX of this chapter. 

XVI II. — l.AW.s OF Atomic Comiunation. 


I. Atoms must combine to a considerable extent according 
to tile general law of their spirals. Two distinctive styles (rf 
‘toms seem to be clearly demonstrable in different substances, 
one of which the spirals move around almost perpendicular to 




the direction of the atom, as in fig. 1 3(y 
while in the other, their movement is 
more diagonal as in fig. 140. The for- 
mer would tend to make the atoms 
broader and capable of more s])ecitic 
heat, while the latter would extend 
them into a longer and narrower form, 
with the external spirals more drawn 
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out, somewhat as they are in the axial or electrical portion of the 
atom. The one would doubtless find its type in steel, the other 
in bismuth or antimony, the specific heat of which is exceedingly 
small. 

2. J^hgurcs 139, and 140 will show just why certain substaiu es 
will have tranverse polarizations, in which the layers of atoms 
cross each other very nearly at right angles, while others will haw^ 
transverse diagonals, for the following reasons : — The spirals in 
139 running in the direction of i, 2, form little whirlwinds of 
force in that direction which, striking a contiguous line of atoms, 
must tend to wheel it around accordingly and hold it there, espe- 
cially under excitement, as in 5, 6, while in fig. 140, the lines of 
force being diagonal, must sweep the atoms around until they be- 
come diagonally transverse, as in 5, 6. In most cases, however, il 
is probable that the line 6, 5, should be reversed with the vortex 
end at 6 instead of 5, in which case we could easily see how such 
a phenomenon as double refraction might occur as in Iceland 
spar, a part of the light striking at 3 and moving on lo 4, and an- 
other part striking at 6 and moving on to 5. 

3. It is evident that when any substance is aroused lo extra 
action by friction or by passing an electrical current through it, 
a part of the lines will be thrown into a transx erse arrangement, 
or at least into transverse diagonals, according to whether the 
spirals pass around the atoms, as in fig. 139, or obliquely, as in 
fig. 140. What proof have we that this is so We know that 
if we rub any object briskly, and hold it near a hair or some 
other light object, it will attract it. 'rhe fact of this attraction 
shows that there are eddies of etheriai force which sweep around 
m and out of the object frictionized, and draw other objects to- 
wards itself. Ibit what has this to do with showing that excited 
objects have their atomic lines arranged transversely.^ my leader 
may say. Just this ; if the lines should all run in the same 
direction, there would be no counter-currents to deflect them 
that the neighboring vortexes could draw them in and thus es- 
tablish a circuit of fotces which, like a miniature whirlwind, is 
attractive *to everything around. Thus a piece of iron in its 
ordinary condition will attract nothing, but j^iass a current et 
electricity through it and it immediatelv be^'omes • magnetic and 
highly attractive, and this attraction is caused by circuits of 
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force as shown by iron filings which may be placed a1)()ve it on a 
])iece of paper. (Sec fig. 23.) Glass must have its atomic lines 
j)olarized in various directions, or it would not be transparent in 
all these directions, for which reason it is highly attractive when 
excited, and for which reason, also, glass and other irregularly 
polarized objects are called non-conductors of electricity as the 
transverse lines obstruct the electrical ethers. 'rransverse 
diagonals, if not arranged somewhat amor[)h(jiisly, must be less 
()l)structive and consequently better conductors of both heat and 
electricity than transverse lines in which the more perpendicular 
spirals rule, as in fig. 139. Silver, coi)[)er, etc., which are such 
tine conductors, maybe presumed to be more diagonally arranged 
llrm steel, which is a poor conductor, comjKirativelv. (lood con- 
duction also requires continuous lines of polarity, and all amor- 
phous bodies must necessarily be poor conductors, as well as all 
bodies which have polarizations in too many directions, like gutta 
percha, leather, etc. That these last bodies must be polarized 
ill various directions is evident from their toughness in all direc- 
tions, the greatest cohesion, as wc have seen, being in the line of 
j)olarity. 

XIX. PaKAVKRSK l.AVFKs OF A fOMS, 

Arc those in which the lines are all turned in the same direc- 


ti(m, (See fig. 141), the positive spirals of one line being arranged 



against the negative spirals 
of the contiguous line, 
d'his should give seemingly 
a lateral cohesion about the 
same as that in converse lines, 
though somewhat less [xn*- 
haps from the less perfect 
union of graded spirals. It 
throws the second range of 
atoms a little farther along 


than the first, the third one still farther on, etc., resulting in di- 
agonally formed and rhomboidal crystallizations, as in bismuth, 
antimony, quartz, ice, etc. It is probable that this paraverse ar- 
rangement of atoms comes from diagonal .spirals. It will be seen 
in the cut how the large, active sub-coils of one atom come 
"Ppositc to the feebler ones of another so as to ])romote attrac- 
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lion. Thus the ])(>sitivc sy)iral 7 l)in(ls the negative spiral 
6 and 8 to it, 2 draws i, 5 draws 4, cte. 

XX. Ckvs i Ai.Loii) AM) AnoKiMious Hodjks. 

Crystalloid and other regulary formed or morphoiis bodies aia‘ 
such as grow into some definite forms on account of a general 
and regular polarization of their atoms. They are capable of stro/(\^ 
chemical effects, and examples of them may be seen in crystalliza- 
tions, stratified rocks, grained woods, etc. Amorfho?is Bodies, nr 
literally those without form, are deficient in continuous polarities 
and orderly arrangement of molecules. Clunij)s of earth, main 
ores in a crude state, pulverized substances, snow, etc., are amor- 
phous. W'iien the ores are worked up into bars of metal, thew 
generally become more or less crystalloid. No forms whatever 
are entirely destitute of polar arrangement, but amorplums bodies 
have but short or irregular lines of force, and consequently arc 
negative and lacking in chemical effect. 

XXI. IIkat AM) Cold. 

1. Heat expands, individualizes, works on the centrifugal law, 
and in excess tends to disorganize and tear into pieces ; Cold 
contracts, polarize.s, organizes, crystallizes, works on the centripe- 
tal law, and in excess tends to lifelessness and congelation. 

2. d'he Lav' of Motion for heat is the spiral with its eddies of 
force passing around the outside of atoms ; that fur cold is the 
same combination of eddies narrowed down to a vortex which 
])asses in the opposite direction through the axes of atoms, and 
becomes swifter, narrower, and straighter as it proceeds. 

3. greatest Heat X/V/cx are in the greatest curves — the 
greatest Cold Forces aiiproximale more and more the straight 
line. 

4. //iv?/ produces its sting by laying on countless millions of 
lashes ewery second, and cold, by piercing with countless gimlets 
on the boring process. 

5. 'rhere*are various grades of heat and cold, the coarser grades 
consisting of the coarser ethers passing through the coarser spi- 
rals. ITcse in excess are more painful and hurtful to the human 
system, while the finer grades, being connected with the finer spi- 
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are more penetrating and soft in their influence. (See 
t'hap. First, XV.) We may be pierced by a razor, and it will 
luirt us far less than will so coarse an instrument as a hoe; a ciir- 
i\Mit of electricity may penetrate entirely through a portion of our 
l),)ilics, and make but a gentle shock from its fineness, while cur- 
rents of human magnetism, being still more exquisite, may at times 
pel nieale the whole system without our consciousness. This will 
explain the effect of different grades of fineness of heat and cold, 
and will also show why sun-light is less hurtful to the eyes than 
the eoarser gas-light, which has more of the yellow and red 
piineiplc, and why the color-clcctricitics of blue and violet, for 
insianee, are so much softer than the electricity of the battery. 

6. It may be well to remark that all thr finer grades of cold 
are simply grades of electricity, as will be seen hereafter. 

7. 1 will meiady hint here at the fact that the heat and cold prin- 
ciples in atoms form a chemical affinity for each other, lohich ex- 
plains %ohy it is that the greatest heat is developed by combining 
cold and electrical elements toith those lohieh arc loann, as the blue 
with red light, or the electrical principle of oxygen 7oith the ther- 
mal principle of potassium, by the union of luhich a Jlamc is kin- 
dled. (See Chromo Chemistry.) 

X.XII. Atomic Divisions. 

[. Before we can understand the j)hilosophy of force we must 
thoroughly understand the construction of atoms. If any one 
should remark that no human eye has ever seen an atom, and con- 
•scc|iiently it cannot be describ^'d, I would remark, 1st, that hu- 
luaii reason, aided by scientific discovery, can penetrate far be- 
yond telescopes and microscopes ; 2dly, I conclude that this 
atomic theory is fimdamen tally correct, because it explains multi- 
bides of mysteries not before understood, and harmonizes with or 
rorrec'ts all sdentifie facts or hypotheses to which I have applied 
111 should api)ly a ]ic\ to a hundred doors in some temple, 
it sliould unlock them all, I should say it was the correct key: ^ 
'rlly. by understanding law we may at times discover a fact or 
b'tiili by means of reason sooner than we would by outward per- 
^'^“pllons without a knowledge of law, just as LeVerrier discov- 
^'ivd where the planet Ne|)tune must be from his knowledge of 
'^^‘Uliematics, before it was discovered by the telescoj)e. I admit 
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that we must test theories by facts and facts by thcofieSs a rule 
which may be observed with reference even to atoms, and whii h 
I have ever aimed to observe. 

2. I must a^ain ask the reader to take some of my statements 
at present on trust or from their apparent reasonableness, promis- 
ing hereafter in this work, and still further, in a succeeding oiu*, 
to give facts and reasons. If so much discussion of the subject ot 
atoms is considered dry reading, it should be remembered that 
we sliall be but charlatans in science until we can reach basic 
principles. 

3. We have, then, the atom with its wonderful diversity of 
powers, including thermal spirals and spirillx, axial spirals and 
spirillac, and ligo effects, with all the internal and external 
ethers. I have called the form of the atom an ovoid, but this 
ovoid is evidently more or less oblate or flattened, ist, because it 
would combine more systematically to form layers of matter, and 
2dly, because it would readily assume such a form, as the axial 
spirals, emerging near the small positive end with great velocity 
of vibratory force, would naturally be swept too far one side to 
make a complete circular spiral, and so it would assume more of 
an oval spiral, exactly in harmony with the motion of planets 
around the sun. 

4. As to the extra or thermo spirals, the following arc among 
the arguments in proof that the foregoing conception is founded 
on nature ; 1st, it is an important dual division of forces in har- 
mony with analogies in general ; 2dly, atoms can be inserted into 
each other by an exact system in the ordinary polar cohesion and 
by another exact system in chemical combinations in case certain 
thermo spirals ])roject beyond the rest, and thus form reguljn' 
barriers ; 3dly, frictional electricity, especially, is confined to tlio 
surface of bodies, and is aroused by external friction or pressure 
v/hich goes to show that some part of their spirals is external ; 
4thly, the fact that frictional electricity is swifter than other grades 
could be acc(Hinted for by supposing its spirals to be the moht 
interior in the axis of atoms where the pathway is shortest and 
nearest straight. But if its axial spirals are most interior, tboir 
thermal portions would naturally be the most exterior; 
Magneto-electricity and magnetism can penetrate considerably 
below the surface of bodies, which could npt be if any part of 
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the spirals concerned were external, as their action would then 
he smothered before they had penetrated far within. This shows 
the necessity of intra-spirals. 6thly, the fact that the electrical 
colors can penetrate dee|)ly within substances, as in the case of 
seeds which are reached and germinated by them to a considera- 
ble depth below the surface of the soil, shows that no part of 
their spirals is external, consequently colors must require intra- 
spirals. 

5. That there are seven intra spirals in ordinary transparent 
bodies, six of which constitute the principle of the thermal colors 
when moving thermally, and that all seven of the same spirals, 
when moving axially, constitute the principle of the electrical 
colors, will be more and more evident hereafter. That there are 
seven intra-spirals of somewhat coarser grade in iron, copper and 
other opaque bodies, devoted to the manifestation of different 
grades of heat and electricity, will be shown in this chapter, 
XXXIII., 2. 


XXIII. Cohesion. 

r. We have already seen how the vets the atoms together 

until they become masses of solid substance, such as metals, rocks, 
woods, bones, muscles, etc. The suction caused by axial ethers, 
together with the firmness of its parts, must cause the principal 
lohesion, although the other ethers assist to some extent 

2. In such a metal as mercury and in the liquids and gases, 
the ligo is probably not dc'veloped, excepting as some foreign 
Mibstance may exist in their midst. 

3- In case of intense cold the vortical and electrical forces 
i)ecomc so swift as to sweep the atoms together into a congealed 
or solid mass by intensifying, the ligo, except as foreign parti- 
cles may intervene. It should be remembered that the tendency 
of cold IS not only to diminish the sirsc of all atoms, but to thicken 
(‘c harden all masses of atoms. The fact that water, and melted 
iron, bismuth, zinc and antimony, become .somewhat increased in 
hulk on becoming hardened by cold, does not invalidate the rule, 
hut shows how the process of crystallization can pile some po- 
hirized lines upon others in a way to enlarge their size as a mass. 

4- When the heat becomes \ ery great the spirals of atoms 
'“^pand to such an extent and become so furious in their centru 
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fugal action as to throw even the particles of iron and othet 
metals asunder in a melted condition, in spite of the axis, and 
when much greater still, the atoms become so detached as to lx- 
wafted off into the air on the swift currents of ether, in the form 
of vapor. The tendency of heat is to soften and disintegrate, h 
bodies like moist clay become hardened by heat, it is because ii 
evaporates the water and leaves only the atoms which possc\ss 
the ligo. The small amount of cohesion that exists between tlu- 
atoms of liquids, gases, and ethers, comes doubtless from the flow 
of electrical forces through their axes. 

XXW. Diffkkknt Kinds of Ju.f:ctricity. 

My researclies in connection with my studies of atomic law 
have convinc'ccl me of the existence of six or more distinct grades 
of electricity, besides some minor divisions, namely, Frietion<d 
Electricity, Cheniico Electricity, (lalvatio Electricity, JJagne/c 
Electricity, Chromo Electricity, and Psycho Electricity. I’lie 
swiftest of these, so far as known, is the Frictional, although 
Chromo-Klectricity is much softer and more penetrating. A 
brief account of these will be in place here. Psycho-lClectricit\ 
will be explained under the chapter on Chromo-Mentalism. 

XXV. l^'kicrioxAL lu.ixrrKK rrv 

Is .sometimes improperly called Static (standing or stationary), 
as there is no such thing as any electric'ity which is not in rapid 
motion. According to Wheatstone this style of electricity move- 
at the rate of 288,000 miles a second. b"or the reason of 
swiftness and inten.se action see XI. 4, of this cliapter. Its c/t- 
incni is electn^-ether while its principle consists of the axial poi- 
tion of the thermo-spirals, for the characte:^;^ of which see fig. id5 
l^eing extra sj:)irals in their thermal t)ortion, it will readily he 
seen why all friction, rubbing, and ])ressure, will arouse theni 
into action, produce heat as well as electricity. It may be asked 
why is not frictional electricity, as developed by the clcctrif 
machine, used lor healing purposes ? Because it moves alm<>.-t 
entirely on the surface of the skin where the nerves of sensatr n 
are most aefive, con.sequently its effect is exciting rather thau 
soothing or healing. Frictional electricity, as aroused by <i'e 
hainl moving o\’er the surface, is generally very vitalizing 
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s()()thin^ as it is softened clown by the finer vital electricities. 
Magneto and chromo electricity are finer than the frictional, 
penetrate more deeply from being connected with intra spirals, 
.iiul are better for therapeutical purposes. What is called 
niERMO-ELECTRiciTV is often mere frictional electricity, aroused 
bv direct heat in connection with the thermo spirals. 

XXVI. CiiEMico Electkicitv 

.'^ecins to be caused by a somewhat coarse ether moving in 
< onncction with the axial portion of the ('oarsest of the intra- 
spirals (see fig. 22 ), coiTesi)onding probably to the spiral for blue 
n-reen only coarser. It is doubtless the electricity which is 
generally called negative being strongest in interior forces, 
although the substances which constitute its most natural abiding 
j)lacc from having the right sized spirals, are improperly called 
i'lcctro positive, such as ])otas.sium, sodium, the metals, etc., while 
other substances in which frictional, galvano and magneto elec- 
tricity most naturally dwell are called eleetiv-negativeSy such as 
ox vgen, sulphur, etc., although these kinds of electricity are strong 
positive grades as compared with chemico-electricity. To avoid 
confusion, however, I shall. sometimes adopt the terms as .scientists 
have generally established them, beggingthe reader to remember 
that what are called electro-positives are substances which are 
really the most feebly electrical, while those which are called 
clcctro-ncgatives are those which are really the most electro- 
positive, or, in other words, which are the most strongly electri- 
cal. The scientists have fallen into this error from supposing 
that electricity is a mere dynamical force dwelling entirely within 
the atoms of a substance, and as dissimilar electricities attract 
each other, a substance was supposed to be negative in case a 
positive electricity was evolved from it and vice versa. Under 
tl^e caption of (jalvanism it will be shown how chemico elec- 
'l icity is evolved in connection with the zinc of the battery and 
aiovcs through the sulphuric or nitric acid to the plate of copper 
platinum, while a finer grade of electricity, the galvanic, passes 
in)in these lattermetals to the zinc. Three things are especially 
evident with respect to chemico-electricity, — 1st, its movement 
always attended with more or less heat as well as cold ; 2dly, 
'dher things being equal, it is the feeblest of all grades of dec- 
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tricity and the least electrical in its nature, for which reason ii 
is sometimes called negative by electricians; 3 dly, in galvanism 
it moves through alternate lines of converse atoms in exactly the 
opposite direction from galvanic and magnetic electricity. Its 
movement is ailended with heat and a feeble grade of electricit), 
because, being the last spiral to enter the axis of the atom (sec 
135)^ b must necessarily encircle all the rest and have less of 
that swift narrow and ])oinled style which constitutes cold and 
electricity. The causes of its moving in opposite directions wil! 
be given under the head of Galvanism, XXXIV. 

XXVI 1. — Galvano-Klectricity 

Is a grade finer than the chemico, and answers to the axial 
sj)irals which correspond to the electro-lumino spirals for the 
blue, including also indigo-blue and probably indigo, though 
coarser than these. It is the finer ])ositive electricity \vhicl\ 
moves in the galvanic circuit from the zinc to the copper, etc., and 
doubtless exists in many so-called electro-negative substanct^fc. 
How do we know that galvano-electricity is not as fine a grade 
as that of the blue color ? Because if it were it would give out 
a blue appearance, and moreover its effects are less soft and ])enc- 
trating than tho.se of blue .sunlight. Sec Galvanism, XXXI\". 

XXVI I I. M AcaNKTO-Il^LKCTRIClTV, 

A Grade liner than the galvano, and made in connection with 
s])iral.s that correspond with the electro-] umino-spirals for tiie 
violet, including violet-indigo, violet and dark violet. The finest 
itidnccii currents of the batterv, sometimes called faradic, fnaii 
h'araday, consist of magneto electricity. The positive pole "I 
the magnet gets its power from magneto electricity bent into 
curves, while the negative or south pole is presumably charged 
with the chemico-grade. See Magnetism (XXX.) Althongl^ 
the magneto grade is coar.ser than the color electricities, }ei. 
under the force of the magnet, it is readily driven through ghi'-^' 
whose .s])irals form a natural pathway of light and color. Tbi^ 
may be proved by placing iron filings on a pane of glass and 
holding a magnet below it, in which case the filings will be throA n 
upward and also into a great number of lateral curves on b<'bn 
sides. 
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XXIX. — Ciiromo-Elfxtkjcitv. 

\Vc come at last to a grade of electricity whose ethers and 
spirals are fine enough to appeal to the eye in the form of the 
( Icctrical colors, such as blue, violet, etc., already mentioned. 
Although the scientific world has not yet learned that these 
(olors constitute one grade of electricity, yet they have dis- 
covered many facts that bear in that direction. 1 will mention 
some points in proof : — 

1. Electricity, as I have already shown, consists of the cold 
(diUracting principle. The violet end of the color scale is known 
to consist of cold colors, just as the red end is warm, as shown by 
ilie thermometer and thermo jnle. 

2. Morichini, Carpa, Ridolfi, and Mrs. Somerville state that, 
by exposing common steel needles to the violet rays of a .spec- 
trum, or by covering one-half of them with blue glass, they become 
magnetic. Ampere has shown that magnetism is identical with 
electricity, and it will be sliown hereafter in this work that mag- 
lU'tism consists of electricity thrown into curves by passing in 
transverse lines. I'he ])ersons who deny the electrical clVarac- 
tcr of the violet and blue rays present insufficient facts, although 
the grade of electricity is finer than that which usually infiuences 
the galvanometer, or perhaps even the magnet. 

> Zantedeschi exposed a magnet, which would carry 15 
ounces, to the sun 3 davs, and increased its power two and a half 
times. Barlocci found that a magnet which would lift one pound, 
Would lift nearly two pounds after exposing to strong sunlight 
24 hours. Xo one will jiretend that the red or other thermal 
colors could have done this, while the facts of the last paragraph 
that the violet end of the scale is quite competent to it. 

1 1h‘ reader may wonder how sunlight can arouse magnetism if, as 
1 have shown, the magnetic ethers are somewhat coarser than 
cbroino-electricitv. I shall show hereafler under the head of 
Muorescence (XXXIll), and elsewhere, that under stimulus, 
coarse ethers can sometimes be forced through s])irals which are 
icitLirally too fine for them, and fine ethers through spirals which 
■■ 'c naturally too coarse for them. Although chromo-electricity 
‘'civ stimulate, and to some extent pass through the atomic sjiirals 
‘‘ a magnet, this stimulus evidently tends to draw in from the 
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atmosphere magiicto-elcctricity, espccieilly in cold weather, from 
tlie fact that if the tormer electricity were sufficiently abunclan:. 
the magnet itself would be bathed in blue and violet colors. 

4. Electricity being the principal cause of phosphorescence, aiu] 
these colors liaving the same power, tends to prove their siim- 
larity of character. “ Ifeccaria examined the solar phosphor i," 
says Prof. Hunt, “ and ascertained that the violet ray was ilio 
most energetic, and the red ray tlic least so, in exciting phos- 
phorescence in certain bodies. M. J 3 iot and tlic elder Becquen 1 
have proved that the slightest electrical disturbance is sufficient 
to produce those phosphorescent effects. May we not then re- 
gard the action of the most refrangible rays, namely, the violet, 
as analagous to that of electrical disturbance ? May not eh c - 
tricity itself be but a development of this my.stcrious sol.ir 
emanation ? To this question, aided by our knowledge of atoms, 
we may answer 110, so far as ordinary electricity is .concerned, as 
ordinary electricity and magnetism are aroused only indirectly 
by the solar rays. 

5. IClectricity is the principle of cold, but, by means of chemi- 
cal action with thermal substances, can develop the greatest heat 
known ; in the same way blue, indigo and violet constitute the 
cold end of the spectrum, and yet by means of chemical com- 
bination with thermal colors can develoj.) greater heat than 
could be done with the red color alone. I will cite one exam])le 
merely. General Pleasanton, of Philadelphia, by putting blue 
glass in among the panes of clear glass so as to bring blue ami 
white light together, caused the thermometer in his graper\ te 
rise to 1 io"\ while on the outside the temperature was only 

1'., or a little above the freezing point. The General sup])oseh 
that this effect occurred j^artly by gaining some electrical form* 
from transmission through the glass, but we shall see under 
Chromo-Chemistr)^ tiiat the blue rays develop this great heat by 
combining chemically with the thermal rays of the sunlight. 
Like other styles of electricity the blue and violet colors can 
develo]) no heat, excepting in chemical affinity with warm sub- 
stances, or when bent into magnetic curves. 

6. I'he (v:lylic colors, explained in the chapter on Chromo- 
Dvnamics, and developing tlie finer potencies of things, prove iha^ 
eleetriial nature of blue, violet, etc. 



It will be fully shown hereafter in this work, that there 
c<in be no possible style of chemical affinity without combi ninij^ 
some style of electricity with the principle of tlicrmism in atoms. 
If it should be proved that all shades and hues of blue, indigo 
and violet fill the office of electricity in chemical combinations, 
(uild it not be absurd to say they arc not electrical ? How fully 
this can be proved will be seen hereafter. 

S. Thus do we have the most overwhelming proofs from the 
construction of atoms, and from actual experiment, of the elec- 
trical nature of these colors, including blue-green, blue, indigo- 
Ijlue, indigo, violet-indigo, violet and dark violet. 

XXX.---MA(;NK/risM. 

1. Having attained to some concej)tion of .electricity as a 
])rinciple and as an element, and the law of its movement through 
atoms, it would be well to iiufuire how it is modified to constitute 
magnetism. We have already seen that the reason why steel 
constitutes a permanent magnet when once charged with the 
|)ro|)t:r electricities is, that its atoms must be arranged in trams- 
ver.st: layt^rs. This is shown by a bar magnet placed under a 
piece of card-board or glass upon which iron filings are lying, as in 
fig. 143. 'These filings will be drawn into concentric curves each 
siclo of the magnet, currents of ether s\\ t‘eping in connected eij- 
ciiits around, through and on both sides of the magnet, sometimes 
making the filings ])roject a half an inch above the glass, while 
through the centre in the direction of X. and S. they lie in straight 
lines. It is easy to see how transverse lines of force, caused b}' 
transverse atoms passing at right angles, could deflect each other 
from astraight line, and being once deflected they could be drawn 
into a neighboring vortex of a line of atoms in the magnet where, 
after passing through, they would be deflected again and perhaps 
return into the same old channels of the magnet to continue their 
endless circuits. 

2 . 'The straight lines through the centre show that some lines 

f(Mxe are constantly gliding through the magnet Kmgthwise, 

having its influx at one end, its efflux at the other. Experiments, 
especially with the odic lights and colors, seem to prove that 
these lines of force, sweeping in one direction, consist of magneto- 
electricity which passes in at the south or negative pole and 

9 
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passes out at tlie north or positive pole, while sweeping 
through the centre in tlie otlier direction is the weaker chemico- 
electricity, entering at tlie positive pole and emerging at the 
negative. 'I'his will at once .show why the magnetic needle 
points nortli and south, or at lea.st in the magnetic meridian, 
or toward the nearest north magnetic pole, or some other 
northern region which is keenly electrical from its intense cold. 
These magnetic ])oles are great vortexes of electricity which 
pass into tlie earth’s interior and establish far-reaching cur- 
n nts. 7\nd yet these currents of force that have sufficient 
momentum to turn the needle in their own direction, just as 
a vane is turned by tlie wind, or to throw their curves around 
heavy weights and bind them to the magnet, are named by 
our scientists imponderable ! An electro horse-shoe magnet 
has been made to lift 10,000 pounds by means of these hooks 
and lines of so called imponderable forces, wliich are really 
ethers. At the feebler south pole chemico-electricity predom- 
inates ; at the north pole, magneto-electricity. 

3, The reader can now solve the great mystery of why similar 
cleetrieities repel, dissimilar ones attract. When two positive 
poles are placed togetlier the currents of magneto-electricity dash 
against each other and find no vortexes of the right size in the 
ojiposite pole to draw them on.\ When tlie negative poles are 
joined the chemico-electricity wars upon chcmico-clectricity in 
the same way. When positive and negative poles are joined, the 
inagneto electricity of the positive end ruslics outward and is 
drawn into its own grade of sjiirals in the negative end, while the 
chemico-electricity of the negative end passes outward into its 
own afifinitive spirals of the positive end. 

4. 1^'ig. 138 shows by the dotted line 6 how a line of magnet- 
ism may pass out of the torrent end of one line of atoms and 
into the vortex end of another line. It is not probable, however, 
Miat it would ever pass out and into cemtiguous lines as repre- 
sented in the cut, nor in any two lines in the same layer of atoms, 
as the atomic torrents would be apt to deflect the currents above 
or below, especially above and northward, as may be supposed 
from the earth’s currents and in a somewhat diagonal direction. 
Tiiat the magnetic currents have this direction may be seen by 
studying their action on iron filings. 
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5. Why does not iron, like steel, become permanently mag- 
netic when once charged? Because it needs an electric or 
magnetic influence to polarize its lines transversely. Above all 
otlier substances iron seems to have the right sized spirals for 
magneto-electricity, althougli, as Faraday has shown, nickel, 
cobalt, manganese, chromium, cerium, titanium, palladium, crouni 
olass, platinujii, osmium, and OAygen are more or less magnetic, 
commencing with the strongest. 

6. Why the atmosphere is but slightly magnetic may be ac- 
counted for by the fact that the radiations of fine ethers from the 
sun in the daytime, or from the earth at night, are but slightly 
transverse. 

7. When glass, scaling loax and other substances are rubbed 
they become electrical, and the fact that they will attract hairs, 
feathers, &c., shows that, for the time being, they are in a condi- 
tion something like magnetism or at least diamagnetism. Ferro- 
magnetism is by no means the finest or only cjiiality (^f magnet- 
ism, that of light being more exquisite, while the finer grade of 
human magnetism is so refined as to defy the measurement of 
the most delicate instruments. Multitudes of examples could be 
given of persons w^ho possess that ps)X'ho-magnetism which en* 
ahles them t(’) attract and control sensitive ])cu*sons at a great 
distance. Sensitives should unde’*stand this fact and use their 
will-pow'cr to prevent undue control. 

8. “ What is the thing that causes magnetic attraction ? sa\’s 

1 'vndall. “ The human mind has striven long to realize it. '' “ 

The real origin of magnetism is yet to be revealed.” The mat- 
t('r seems to be very sim])le w hen aided by a knowledge of fluitl 
and atomic forces. \\\^ know how a wdiirhvind draws in all sur- 
rounding objects and holds them fast in its own embrace, and we 
have seen just how^ a magnet has millions of minute whirlwinds 
which swx'cp into and out of the atomic lines of a magnet and 
draw^ a kindred substance like iron to itself. Tt cannot draw' 
h ad or most metals to itself, because their s])irals are not of 
tlu' right size to receive magnetic currents. 

9. Why is the middle of a magnet dev^oid of attractive force? 
1 he magneto-electricity seems to charge all the s])irals and cir- 
cuits of the positive end totvards w'hich it flows as^far as it can 
without escaping into the air, and the same is the ca^?e w ith the 
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chcmico-clectricity at the negative end towards which it flow 
The air being partially non-conducting, hedges in the electricity 
until it fills some considerable distance from each end, but nm 
enough to reach to the middle. 

lo. Great Heat destroys viagnctisfuhy rendering the currents 
too powerful to be deflected into curves. A magnet must draw iii 
and emit constant streams of electricity from and to the atmos- 
phere. A wire through which a galvanic current is passing be- 
comes for the time being a magnet able to attract iron filings, 
and causing, by its transverse curves, a magnetic needle to stand 
at riglit angles to itself. 

u. If we put a magnet under a pane of glass upon \vhicli 
iron filings have been placed, we can at once see that the currents 
of magneto-electricity throw the filings upward, forward and 
laterally, thus showing that many of the lines of atoms are polar- 
ized in at least three directions. Fig. 143 will show someoftlu* 
cuiwes and straight lines of force flowing laterally and longitudi- 
nally in connection with a bar magnet, and the lower portion (»f 
Plate HI will show some of the lines of force which arc niani- 
ftjsted when the sides of the poles of a horse-shoe magnet arc 
placed under the same pane of glass, while the colored flames 
from each pole, which can be seen by some persons, will show’ 
that the north pole; has greater power than the south and is man- 
ifested by a different array of colors, tlie significance of which 
w'ill be explained in the chapter on Chromo Dynamics. The 
superior attractive po\ver of the north pole is well known and 
can be tested at any time. 

12. I have given thus much attention to magnetism, not only 
from its great importance and the impossibility of understand- 
ing the various potencies of light without it, but because its law > 
are not imdcrstood, and like a hundred other mysteries nc\ ( r 
can be understood without a knowledge of atoms. Thecauseot 
the two directions and two grades of electricity will be shown 
under the head of Galvanism, in XX XIV of this chapter. 

XXXI. — Diamagnetism. 

1. If an iron nail or other magnetic substance should besn^- 
pended from the middle between the poles of a horse-shoe may' 
net ii willdmrncdiately arrange itself in the magnetic axis and 
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point to the north and south pole thus, N -S, but if a piece of 
j)jsinuth, or phosphorus, or antimony, should be suspended in the 
same way, it will be arranged equatorially or at 
right angles to the axis as in fig. 142. Such 
substances are diamagnetic, and tliey are com- 
monly supposed to repel the magnetic currents. 
This, as I have learned, is a mistake and they 
assume that position because the diamagnetic 
axis crosses these substances laterally instead 
of longitudinally, as is done in the case of 
magnetic substances : thus the following rei:)re- 
sents a diamagnetic substance between the 
magnetic poles of a horse-shoe magnet: 

Ma,uiit‘to-elcctni:ity flowing from the - Chemict)-L*le<‘trii;ity flowing from the 

f pole of the magnet, through the Y-- ' . I ^ S pole of. the magnet inr)pi)osite 

bubst.UK-e laterally ami into the nega- I ' ' <lireuion into the positive or north pole 

ti\t. pole of the magnet. of magnet. 

The following represents the axis of amagnetie substance - 

M.^gneto-electridty flowing from Chemieo-elei lri( itv flowing fiom 

piisitlve pole of magnet through the ^ o.i\. ^ negative pole of magnet in oi)posite 

Mihstance longitudinally and entering X - , S direction and entering the positive 

ilie negative pole of the magnet. " pole of the magnet. 

2 . A little better C()iicei)tion of thedi.stinctionswhich seem to 
arrange all substances under two divisions, the magnetic and 
diamagnetic^ may be obtained by considering figs. 143 and 144. 
Fig. 143 shows a bar of steel, S N, which has been converted 



I'lg. 1.12. Horse-Shoe 
Magnet. 



*' *S- i.t3. Magnetic lines as shown by Fig. 144. Supposed Diamagnetic lines of 


iron filings. Force. 

iiilo a magnet, N being the north or positive pole, and S the 
^'juth or negative pole. When a pane of glass or a piece of 
rard-board, sprinkled with iron filings, is laid upon this bar, the 
tilings will be arranged as shown in the cut, and some will also 
thrown upward in a bristling attitude which cannot be shown 
I'e. It will readily be perceived from the lines running longitud- 
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inally that there must be polarized lines of atoms runnin^L^ con, 
vcrscly from S to N, and from the curves which sweep directly 
across the bar that there must be transverse lines in the direction 
of T, L and L, T. The many curves of force which must swerj) 
in and out at the ends do not appear distinctly. It will be seen 
that the longitudinal lines are sufficiently strong to prevent the 
transverse forces from passing at a point midway between tlie 
j)oles where the magnet is weakest, although consequent poinu 
of special power arc sometimes formed between the poles where 
the forces break through, especially in a long magnet. 

3, In fig. 144, illustrating what is probably the pathway of 
forces in one kind of diamagnetism, if not in all, the arra*ngcment 
of atoms is quite different, being on the law of transverse diag, 
onals, some modification of which is no doubt the universal law 
in diamagnetism, just as lines directly transverse or nearly so, are 
required for magnetism. Before going further the reader should 
be familiar with the combination of atoms as described in j)re- 
vious figures, especially 139 and 140. In fig. 144 we will su])- 
posc a diamagnetic substance 3 has diagonal polarizations in the 
direction of 2, 7, and 4, 6, or still more diagonally. When the 
electro ethers arc radiated |)owerfully by means of electrical or 
magnetic excitement into two or more general directions, diag- 
onally transverse, those passing through the atmosphere in oiu' 
direction must create currents which will deflect some of the liius 
passing in the other direction sufficiently inward to cause them 
to be drawn in by the vortical suction, and thus lines of force 
would be formed as in the figure. In such transverse diagonal, 
there being no longitudinal lines, a passage way is naturally 
easily forced through the shorter pathway from side to side, 
whereas it must be a difficult matter to force it lengthwise. 

4. In speaking of magneto and chemico electricity as passing 
through diamagnetic substances, I simply mean that they do su 
uiulcr the pressure of magnetic excitement. It is reasonable to 
suppose, however, that the ethers which usually course through 
diamagnetic substances differ from each other in different bodies 
and especially from ferro-magnetism. It has been found thnl 
powerful magnet will either attract or repel all substances. Tliosc 
substances which arc .spoken of as being repelled by it are 
doubtless simply diamagnetic. 
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5. Wc learn then, that zvhile a magnetic substance consists of 
converse lines of atoms wJiick cross each other at right angles, or 
nearly so^ the lines of a diamagnetic substance cross each other 
diagonally^ or consist of transverse diagonals. These diagonals 
may be the natural arrangement of atoms in a diamagnetic sub- 
stance, or may be polarized into this shape by the power of 
light or electricity. Diamagnets have a very much feebler at- 
tractive power than magnets, as comparatively few of their lines 
are bent into curves. The flame of a candle as well as electric 
light has been found to be diamagnetic, and the sunlight coming 
to us in convergent and divergent rays and polarizing the atmos- 
phere accordingly, must impart more of the diamagnetic than 
the magnetic style of influence, as electricians have ascertained, 
'fhe names (T some of the diamagnetic substances as ascertained 
by Faraday, commencing with the most decided, are bismuth, 
phosphorus, antimony, zinc,, tin, cadmium, sodium, fldnt-glass, mer- 
cury, lead, silver, copper ,ivater , gold, alcohol, ether, arsenic, uranium, 
rhodium, iridium, tungsten, nitrogen, etc, Faraday says that man 
as a whole is diamagnetic. This is doubtless true, the right side 
being positive, the left negative, all the way from the head to the 
feet, as will be shown hereafter. The living human form may 
also be called a series of magnets. 


XXXII. P H ( ) s p n o R I : s c i-: n c v . . 

I. “ The sulphur compounds of calcium, strontium and barium 
(which should be kept in hermetically scaled glass tubes) do 
not exhibit the faintest light in a dark room. Moreover, if they 
be covered with a yellow glass and illuminated with the light of 
a. magnesium lamp, they remain as dark as before. Put if the 
> ellow be exchanged for a blue glass, and the magnesium light 
bi' allowed to play upon them for a few seconds only, they emit 
in the dark a soft light, each powder having its own pro[)er tint 
of color/’ (Prof. Eugene Lommers Light and Color.) This 
power of shining in the dark is termed phosphorescd/ee, and as in 
the above case it is developed by the electrical blue, so in all 
c<iscs must some principle of electricity be used in its produc- 
tion. The electrical principle strikes some sensitix e substance 
tor which it has a chemical affinity, and creates such activity of 
atomic action as to render it partly incandescent. 
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2. “ Mademoiselle Linnaeus” says Pouchet, “ first discovered 
tliat the ;/w;i/cs/wo// out passing gleams of light which wen 
generally attributed to electricity.” 

3. In phosphorns, touchivood^ fireflies and different kinds of 
marine animals, the light is awakened by certain physiological as 
well as chemical processes in which electricity and heat are com. 
billed. 'Fhe gentle style of combustion which constitutes phospho- 
rescence, seems to be attended Avith so fine a grade of heat ast<» 
be imperceptible as heat to most persons. 

4. Several substances may be exposed to brilliant light like 
that of tlie sun or a magnesium light, and on darkening the room 
will continue to glow for hours, emitting the red, blue, green, 
etc., according to the nature of the substances. Alumina, when 
j)hosphorescent, emits a red light : diamond, from its refrangibil- 
ity, emits most of the colors. Phosphate of lime, fluor spar, etc., 
phosphoresce with different colons. Metals, liquids, etc., do not 
phosplioresce from tlie power of light.- 

XXXIII. FfAi()Ki:scKN(:n, Cai.()ri:s(:e\ck axd Kindred Prin- 

('IREKS. 

1. This is a proper place to show how nearly the ethers, and 
the spirals through which they pass, must correspond in grade 
with each other. In music, a .stretched cord or a tuning fork 
will respond to vibrations of the air which synchronize with their 
owm, soil! atoms, as we have already seen, each .spiral cord must 
vibrate to and invite onward that grade of ether whose waves arc 
simultaneous with its own movements. Thus the red forming 
spiral naturally invites a certain grade of ether; the blue, being 
finer and more frequent of movement, invites a finer ether, whiK: 
the violet and the .space above the violet invite still finer oiu;^. 
What I wish to state here is, that although this is the general 
law, yet under the stimulus of electricity, or light, or heat, or 
chemical action, a grade of ether may at times be forced through 
spirals naturally too fine for it, and at other times through spirals 
not fine enough for it. Take glass for instance. Its spirals being 
(T the grade suited to the ethers which go to make light, are too 
fine to admit the ethers of frictional or galvanic electricity at an)' 
ordinary pre.ssure, consequently glass is used as an insulator to 
prevent their passage. If wc charge a bar of metal strongly 
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ulth electricity, however, and place a pane of glass near one end 
wliere the electrical tension is great, another bar of metal held on 
tiic other side will become charged by induction through the glass. 
]ii the same way, the electrical currents of a magnet are so pow- 
erful as readily to sweep through glass in all directions, as may 
be seen by placing iron filings on the upper side of glass and a 
inaynet below. It is evident that all ordinary grades of electricity 
must become somewhat refined by being strained through glass. 

2. Calorcsccncc, Again, take an opaque metal, such as iron or 
copper for instance. This has its seven intra spirals, as facts go 
to show, corresponding with the color spirals and yet of a coarser 
grade. If they were of as fine a grade as the color spirals they 
would transmit all the colors in their natural state just as glass 
or water or the atmosphere does, and hence be transparent. As 
the metal becomes heated its atoms expand with violent motion, 
and its ethers arc absorbed and transmitted with power. When 
heated to 700° F. it begins to emit a dull red color in the dark. 
Why is this ? The following seems to be the answer : — The ther- 
mo spirals which are the first to respond to heat, being put into 
violent motion, agitate the thcrmel and red of the iron, or rather 
the spirals corresponding to the thermel and red, into such a vio- 
lent whirl fis to draw on and propel to the eye'not only the ethers 
^\hich naurally answer to it, but a certain amount of a still finer 
filler which constitutes the element of red. This transmutation 
of jiower under extreme action is common in nature. So fine a 
substance as tlic air when in violent motion, may carry so coarse 
a substance as water into the sky, and this coarse element of 
water may be made to move so rapidly, as to sweej) a current of air 
along with it. Even a cannon ball will at times kill a man with- 
out touching him, simply by the terrific atmospheric forces 
which it arouses. So, reasoning from the known to the unknown. 
We see how a coarser current in violent action may draw on or 
propel a little finer current of a color-ether. As the heat rises 
to 1000*^ F. the red-orange spiral, which is contiguous to the red, 
becomes sufficiently agitated to put into play the red-orange 
others and thus the iron appears red-orange. When reaching 
1 icK)®, the spiral answering to yellow is reached, and so the metal 
^aid to be at yellow heat ; when the heat ranges from 1400^ 
b) 3280°, a sufficient amount of the green and blue-green has 
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been reached to form, when combined with the lower colors, 
white, consequently the iron is said to be at a lohitc heat. When 
still hotter, the blue and indigo become so intense as to pn , 
dominate and cause a //m/. This shows three things, isi, 
that ethers can be propelled by spirals which arc naturally too 
coarse for them ; 2dl3^ that iron and other metals have the sanu* 
number and general system of gradation in their intra-spirals as 
have the color spirals of transparent substances; 3dly, that in 
circumstances of great activity, a coarser spiral may work willi 
a color ether somewhat too fine for it, and not very much pervert 
the color itself. It is true that what we call red hot is not a pure 
red as compared with carmine and the other colors thus caused, 
though luminous, are not absolutely pure, but are a close ap. 
proach to it and become the more pure by being strained through 
the color spirals of the atmosphere which arc of the right grade. 
This development of colors in metals and other bodies by dif- 
ferent grades of heat is well called Caix.)K?:s('ENCK by Tyndall. 

3. On the other hand white light may be transferred into the 
coarser spirals of a black substance and transform its color forces 
into heat, through the attractive power of chemical affinity. 

4. The invisible porti»)n of the solar spectrum above the violet 
is sometimes called ultra violet^ which means extreme violet. Hut 
we have seen that this portion is not violet at all, but rather a 
finer grade of reddish color towards which the violet progresses, 
and consequently such a term as trans-violet (beyond the violet) 
would seem more proper. The invisible portion below the reel 
is not properl)" ultra or extreme red, as it is sometimes called, 
but rather the trans-red (beyond the red), the beginning of which 
is the thermeL 

5. The trans-violet may suddenly be made visible in the form 
of blue and sometimes lavender if its rays arc made to pass 
through fluor spar, or a decoction of the bark of horse-chestnut, 
or a solution of sulphate of quinine, etc. This is an example of 
fine ethers being drawn on into spirals which arc naturally too 
coarse for them, by means of the chemical affinity which the^e 
substances have for them, and is called Fi.Uc^rescenck, from 
jluor spar. Fluorescence, then, is caused by straining the trans- 
violet colors which are too fine to be seen, through spirals, whose 
movements arc sufficiently .slow to affect the vision. The pro- 
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cess of lowering a color to a coarser grade is sometimes called 
the degradation of light, 

6. We may thus see how several mysteries are cleared up by 
this department of the etherio-atomic law, and new light thrown 
upon the convertibility of forces. 


XXXI V.— Ga I a anism.'"- 

1. Galvanism is electricity which is developed by chemical ac- 
tion, just as frictional electricity is developed by mechanical and 
thermal action. The one may be artificially developed by aid of 
what is called the battery, usually supplied with acidulated water 
and two heterogeneous metals ; the other, by means of the 
electrical viaehinCy which is supplied with a glass plate or cylin- 
der. This is revolved against some frictionizing substance, 
such as gutta percha or leather, which contains a more negative 
quality of electricity. (Galvanism develops chemico-electricity, 
galvano-electricity, and to some extent magneto-electricity. 

2. Water, as can be shown, naturally winds up into ball-coils 
whose threads are polarized lines of atoms composed of hydrogen 
and oxygen. Hydrogen, which has an immense thermal action of 
its atoms, far greater than that of any other known substance, 
tends to draw the other atoms around to itself, and thus the 
winding process is commenced. Drops of water are spherical 
ball-coils. Acids are highly electrical ami abound in chemico 
as well as other kinds of electricity. One part of sulphuric acid 
to 8, lo, or 12 parts of soft water is generally used, though other 
acids and substances arc frccjiiently employed. 

3. This powerful acid thus combined has its thermal and axial 
forces especially aroused and immediately unwinds and straightens 
out by its swift forces, the polarized lines of w^ater, loosening the 
Cohesion of its own atoms of oxygen and hydrogen, and probably 
arranging them conversely with those of that fluid according 
to a necessity which we have already seen. Two metals of 
diverse character are placed in this liquid, one of which, as 
zinc for instance, must have a much greater affinity for sulphur 
than the other, which is usually copper or platinum. In fig. 145, 

* From Galvani, who first discovered it, although Volta made such improvements 
I*' it that it is often called Voltaic Electricity, 
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Z is the zinc plate, and C the copper plate, set into the diluted 

—— sulphuric acid, and connected at the top 

with a wire. No. 2 shows a polarized line 
of molecules of water; No. i consists of 
a contiguous line of the atoms of sul- 
phur polarized in the opposite direction. 
The galvano, and probably the magneto 
electric current, sweeps through the line 
of water No. 2 into the copper, passes 
up and around through the wire as 
the positive current and then through 
the copper again, etc., as before. Tlic 
Fig. MS. A Galvanic Battery. chcTTiico, and perhaps somc other elec- 
trie currents, under the active movement of the sulphuric 
acid, pass through line No. 1 from the copper to the zinc and 
around through the wire back into the popper and acid again. 
What gives the starting impulse of these great forces? In the 
first place, in the polarized lines of water, tlie atoms of oxygen 
nearest the zinc rendered intensely active by the presence of 
sulphuric acid are both swept and drawn by affinitive currents 
into the vortexes of the zinc, and consequently are torn away 
from their affinitive atoms of hydrogen. These atoms of hydro- 
gen thus set free seize upon the atoms of oxygen of the contigu- 
ous molecules, and thus t/icir atoms of hydrogen become free. 
This second set of freed hydrogen atoms seizes the third set of 
oxygen atoms, and so the process goes on until all the molecules 
leading to the plate of copper have thus been readjusted. When 
the last molecule contiguous to the copper has been reached, the 
freed particles of hycjrogen finding no oxygen to combine with, 
rise to the top of the licpiid and emerge into the air in small bub- 
bles. The vortex end of this line of atoms with suction made es- 


pecially powerful by such an active chemical readjustment, draw s 
on the affinitive currents from the copper itself, and this again 
from the wire, and the wire from the upper portion of the zinc 
until original currents through the water have again been reache d, 
and so the current is rendered continuous as long as the w uc 
joins the plates and the chemical action is kept up. The atoms of 
oxygen which are first driven and drawn into the vortexes of 
the zinc in connection with the sulphuric acid, loosen and sepa- 
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rate these contiguous atoms of zinc which encase them from the 
original metal, and fall into the liquid as the sulphate of zinc^ 
there to be dissolved. This leaves the atoms of zinc exposed for 
the next set of atoms of oxygen, which rush in and cause another 
readjustment all the way to the copper. This process is continued 
until the zinc is eaten away, or the acid exhausted of its power. 

4. If the zinc, after being thoroughly cleansed by immersion 
ill the acidulated water, be rubbed with mercury, it immediately 
acquires a bright amalgamated surface, and when restored to the 
water it no longer exerts any decomposing action, and particles 
of hydrogen arc no longer seen to rise from it. The instant, 
how ever, that a connection is made by a wire or otherwise, with 
the conducting plate, hydrogen bubbles at once begin to be dis- 
charged from it as before. The cause of this is not understood, 
but constant use is made of the fact to protect the zinc plates 
from corrosion, except during the period when the battery is 
actually in action.” (Pynchon’s “Chemical Forces.”) 

5. The above mystery is readily solved by the principles 
already illustrated in paragraph XXXIII. The mercury which 
forms the amalgam of the zinc evidently has spirals too fine to 
be penetrated by the currents which ordinarily draw the oxygen 
up to the zinc, but when the circuit is made complete by uniting 
the wires, the electro motive force becomes sufficiently powerful 
to drive them through, 

6. Electricians, though unacquainted with the laws of atomic 
action, correctly suppose that the leading electric current must 
move from the zinc to the copper because chemical action is in 
tliat direction, as the phenomena of the matter show. ' Thechem- 
ico-c‘lectric current which flows through the sulphuric acid passes 
toward the zinc, but it is really less penetrating than the other, 
‘ilihough its ruder style of powxr may produce a more immediate 
^■Ih-ct. It moves in a direetion opposite to that of the water because 
I he atoms are polar irjed conversely to those of that fluid. The 
reasons for saying the chemico-electricity circulates through the 
'icid will also be given in the paragraph XXXVI. The fact 
that the chemico electricity may in galvanism become a seem- 
lugly positive current, stronger in electrolysis than even the 
currents in the opposite direction, shows that a grade of elec- 
Privity, naturally weak, can be made powerful by an intense acid, 
lu the magnet, however, its weakness is more evident. 
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XXXV.— Wnv Electricity move more Forcibly 

IN ONE Direction than the Other? 

I. Wc have seen that a stronn, 
positive flow of electricities in one 
direction through the axial channels 
that correspond with the blue and 
probably indigo in electro-lumino 
forces, are apt to gain a prominence 
in all leading substances. In gal, 
vanism wc sec just wliy the positive current flows through tlic 
oxygen, the most electrical of atoms into a thermal substance 
like copper ; also why the feebler chemico or negative electric 
current passes in an opposite direction through the sulphur 
into the zinc. In the spectrum of oxygen the blue and indigo 
colors are predominant, and it is reasonable to suppose that 
the blue and indigo channels arc most potent. The coarser 
and weaker channel for blue-green, or that which answers to it, 
may be considered the pathway of negative electricity which 
is so frequently used in electrolysis. What must be the nature 
of this negative current ? By examining the atom, fig. 135, it 
will be seen that the blue-green, being the lowest electrical 
channel, enters the atom as the most interior current of all. 
A style of electricity which moves wholly within the substance 
with which it is connected, seems to be a necessity if we are 
to explain certain phenomena of nature. Frictional electricity 
also often has its stronger iind weaker opposite currents, the 
stronger being in the direction of the frictionizing movement. 

2. Magnetism has its bipolar conditions and its different 
electricities moving in opposite directions, but these are ac- 
counted for on the same principle as the same thing in galvan- 
ism, magnetism usually being generated through galvanism. 

XXXVl — rosiTiVE AND Negative Electricities. 

I. It is now time to attack this great mystery and sec what 
light can be afforded by the etherio-atomic law. Notwithstaiid 
ing the great importance of the numerous electrical phenomena, 
we are still ignorant of their cause,'' says Ganot. Chamber 
Encyclopedia admits that the terms positive and negative, as 
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j'cncrally used, are “meaningless,” but are adopted for con- 
\cnicnce. Certain substances, when rubbed or beaten, send 
forth more positive electrical effect than others. Thus fric- 
tionized glass produces a decided action and is said to have 
or + electricity, while frictionized gutta percha, shellac 
or resin, being feebler, arc said to have negative or — electricity. 

1 1 liy should one suhstanee thus have stronger eurrents than another I 
( b//’ great cause of electrical po'iver in bodies is their superior polar- 
ization, as the others must s'laeep svith niiieh greater force through 
unbroken lines than they 'laould through amorphous bodies, or those 
in v'hieh short or confused lines prevail, Hat zvhy should some 
bodies possess this finer polarization and crystallization I livU 
(lently because they have spirals zuhieh iirvite the finer and szvif ter 
eleetrieitics that are so pozarrful as to straighten out the atoms into 
continuous lims. Take the two substances, glass and shellac, 
for instance. Shellac is evidently more amorphous than glass, 
from having coarser and weaker electricities. Glass, as we 
have seen, must have spirals adapted to the electro-lumino as 
well as the magneto ethers, and capable of thorough polariza- 
tion from its power to transmit light. Shellac has no spirals, 
tine enough to admit light, and very ]:)i()hahly has the chem- 
ico-clectricity as its prominent force, which would account 
for its different and wc'nker character. Hut frictional electricity, 
it may be said, does not deal with these more interior electrici- 
ties. Not so directly, 1 admit, although powerful frictionizing 
machines have developed even galvano and magneto electricitii's 
by reaction, no doubt, upon the intra-spirals. It is evident, lu)W- 
ever, that if glass has longer lines of polarization than shellac, its 
frictional electricity must be more positive than the same electri- 
city of that substance. 

2, Hut another principle must be consi^lered. Metals doubt- 
less have quite as long lines of j^olarization as glass or silk. Why, 
then, will they not ])roduce the attractive and electrical effect 
when rubbed that these substances do? Hecause tluy are such 
good conductors that their electricity escapes, (ilass, silk, flannel, 
^‘tc., have a sufficiency of transverse lines to deflect a portion of 
their currents into curves somewhat like the magnetic, which 
‘Accounts for their power to attract light substances, such as hairs, 
feathers, etc., and also for their poor conduction. Unlike the 
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magnet, liowevcr, wccan scarcely say that there arc two electric 
cities concentrated in the opposite ends, their attractive char- 
acter being distributed all along their surface. 

3. In the above I have given the opinion of our electrical 
scientists generally, but it is evidently incorrect. If flannel, 
glass and silk arc positive they do not become negative because 
.some other more powerful substance is placed near them. 
Frict ionize woollen cloth and it will show a positive electricity. 
Frictionize catskin and it will manifest a stronger electrical 
current which may outdo and overcome that of the cloth. 
The cloth however has the same .style of electricity as before. 
The catskin may have longer linc.s of polarity or from its 
transverse lines may store up a larger amount of electricity, 
but its grade of force is doubtless the same. Electrical sub- 
stances have an especial attraction for thermal ones, hence 
catskin, flannel, etc., must have an especial affinity for such 
thermal sub.stances as resin, gutta percha, etc. I'hese latter 
have a feebler and probably a more interior grade of electricity 
which may be called negative. It is commonly said that a 
cloud charged with negative electricity comes near one charged 
with positive electricity, which results in lightning and thunder. 
It would be more accurate to .say that an electrical cloud ap- 
proaches a thermal one and by means of chemical affinity 
causes the e.xplosion. 

Our electrical scientists have made a great mi.stake from 
not ktiowing what electricity is, in dividing off the elements 
into electro positive and electro negative. What they call 
eleetro negative elements like oxygen, sulphur, chlorine, etc., 
are the most positively electrical of all and eleetro-positivc 

elements like ctesium, pota.ssium, sodium, etc., arc the least 
electrical, being really thermal or the opposite of electrical, 
innately considered. They see that oxygen has a strong 
electrical force so they conclude that oxygen it.self must be 
the opposite, for docs not the co])per of the battery send out 
a positive electricity which is its opposite? No ; the elec- 
tricity of copper there comes from that of the oxygen therein 
enclo.sed. The copper itself is the oppo.sitc. 

4. Why ’one end of a magnet is more positive than the other, 
as we have already seen, comes from the fact of a more refined 
and potent electricit}'. Fogs, snow and raiivare nearly always 
charged with a positive grade of electricity, and clouds quite fre- 



CHEMICAL AFFIMTV. 


'45 


qiicntly arc. The earth is negative in the daytime to the atmos- 
pheric electricities, which, under the polarizing power and stimulus 
of the sunlight, are radiated into its surface, while in the night 
it becomes positive to the atmosphere, radiating its electric cur- 
rents upward and outward. A thunder-cloud with its tranverse 
and irregular lines, is capable of holding the electricity in curves 
around its surface until a large amount is collected and the elec- 
trical tension becomes very great. Suppose, now that this cloud, 
so charged, should approach a cloud thermally and nega- 

tively charged. The vortical attractions of this feebler cloud will 
cause this mass of electricity to burst the barriers of the non- 
conducting atmosphere and dash into its neighbor with an explo- 
sive and frictional force which gives the effect of lightning and 
thunder. The clouds are relatively + •'^rid — in their electrical 
condition. When a positive cloud approaches the earth, which 
is negative, the electricity passes into the earth. When a nega- 
tively charged cloud approaches the earth, however, we sometimes 
have the ascending lightning, the electricity passing from the 
earth to the cloud. 


XXXVII. Chemical Akptnitv. 

1. This great mystery of chemical affinity which has so long 
])uzzled the chemists, becomes comparatively simple by under- 
standing the working of ethers and atoms. The reader, who has 
tint become familiar with the matter already explained, should go 
back and study the form and working of atoms, together with the 
cthcrial winds of force which sweep them together, or drive them 
asunder. Chemical affinity results principally from the two fol- 
lowing laws : 

2. The leading cause of chemical affinity appears in the fact 
that atoms of one kind, having a strong thermal and vortical action. 
In come thus expanded so as to receive far within themselves atoms 
of another kind which arc draivn in narrower by means of their 
strong axial or electrical action, 

3. There must be a similarity in the character and si :zc of some 
f the leading spirilloe of the combining atoms so that the same 
ethers may glide unimpeded through the whole to bind them to- 
gether by a common propulsion and suction. The first (d the above 

10 
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rules ^ives the hiw of diversity, the second the law of unity in 
chemical combination. 

4. It is easy to see how the wide mouthed heat-atom, with its 
expanded vortical forces, can draw the narrower cold produce 
in^atom into itself, while on the other hand, the powerful axial 
forces from behind drive the narrower electrical atom into the 

wide one. Tt is easy to sec, also, how such a 
powerful affinitive action can drive the one atom 
into the other all the way up to the ridge formed 
by the widest thermo spirals which are near the 
vortex, as represented in fig. 147, while ordinary 
coht'sion is not strong enough to drive the atcmi 
into the encasing one farther than to the first or 
positive thermo spirals, as seen in figs. 136 and 
137, which are non-chemical, l^ut why do 1 
know that the basic atom in chemical affinity encases the other 
u]) to these larger thermo spirals? Jk'cause, first, 1 know 1hat 
^ chemical union is closer than that of ordinary cohesion, conse- 
(juently it must sink the atoms deeper than to the smaller or 
positive thermo spirals. 1 laving surmounted these there will be 
no barrier until the larger si)irals are reached ; and, secoiull)', 
chemical affinity hides the color s[)ira]s oi the encased atom. 
Thus carbon is a black substance, while potassium and sodium 
are white. According to the 2d rule, what should their color be 
when combined chemically into carbonate of j)otassa, and car- 
bonate of soda - that of the black carbon, or that of the white 
potassium and sodium ? It should be that of the encasing atom, 
and the encasing or thermal atoms here must be the potassium 
and sodium which are highly thermal, as will be shown hereafter, 
NNhile the carbon, being more electrical, must have its atoms 
encased and thus have its color spirals hidden by the white 
the potassium, etc. In the same way comimm salt, which is 
, formed of chlorine and sodium, shows only the wdiite color of 
I the latter, the atoms of w hich entirely swallow^ up the greenish 
)'el!(»w color of the former. .See Chromo-Chemistry for further 
illustrations. 

5. It isjmportant to dwxdl a moment on the cau.ses which 
give to atoms these dual .styles of form by which they are ena- 
bled to be combined so beautifully and pow^erfully. Fig. 
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shows the encasing atom made broad by its thermal activity. 

The fii^ure represents two types 
of atoms, one represented by the 
dotted line, of which potassium ' 
is a i^ood example, and the other 
shown by the main line, of which 
hydro^^en is a good example. 
Hydrogen, having more specific 
heat tlian any other substance, 
must have the broadest atoms, 
taketi all in all, and yet potassium, with far less specific heat, can 
outdo the hydrogen as shown in its |)ower to tear the atoms of 
owgen away from it when thrown into water for instance, 
ll(uv is this? Hydrogen, which is distinguished for its deli- 
cacy of action, doubtless has an abundance of fine spirilLe 
which quick'ly kindle into action the main spiral, and this com- 
mences to lessen before it gets so near the negative end. 'I'lie 
potassium has doubtless much coarser spirilla; and corresj)onding 
coarse ethers, among which the chemico is probably prominent, 
and working more slowly does not attain its maximum power until 
the \a^rtex is nearly reached. This gives it a powerful vortex 
and hence great attractive force. Hydrogen having an immense 
amount of heat, has very probably well developed thermo 
spirals. Its chemical action is fine and powerful, but if its in- 
tensity of movement were to be transferred to the vortex it would 
hi-come exceedingly electrical every time a chemical union 
w ith other atoms should occur. As it is, it is a great leading de- 
veloper of heat and light. Sodium, magnesium and other alka- 
line and highly thermal elements belong to this general style of 
atom, ranking between the extremes of the hydrogen and potas- 
sium. This includes most of the metals whose thermal spirals and 
ethers are sufficiently coarse and slow of action not to gain their 
lull power until the vortex is approximated, so tliat they become 
wide mouthed and especially attractive, to the other style of 
ntoms. 

b. Fig. 149 presents the more narrow and electrical style, in 
which the axial activities are more potent than the thermal, and 
1*1 which even the thermal spirals are ])robably more oblique than 
1*^ the broader atoms as shown in the diagram. It includes such 
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atoms as those of the oxygen, sulphur, chlorine, and the other 
highly electric substances. This grade of atoms, among which 
the oxygen is foremost, is prominent in acids in which electricity 
rules, although hydrogen intensifies the .same. The dotted line 
shows an atom of this grade whose vortex is somewhat expanded 
and its positive end drawn in small. This is a good type of an atom 
of oxygen, whose pointed end being small by being the most elec- 
trical of atoms, makes it especially suited to penetrate other sub- 
stances and oxydize them.*^* More than that its vortex is suffi- 
ciently large and active to attract other atoms into itself, and 
this diversity in its two poles is a great leading cause of its being 
able to combine with all other elements excepting fluorine. 
Another reason why it can combine thus universally is that it 
must have a diversity of spirals by means of which it is supplied 
vitli those ethers that work harmoniously with the atoms of 
other substances and drive them together. It is known to be 
the most cicctro-ficgativc ol substances, wltich is a term that sig- 
nifies it is the most electrical. Faraday has shown its magnetic 
character which proves that it has magneto-electricity. Its wide 
vortex and its affinitization with so many other substances .show 
that it may also kindle, more or less, the chemico-elcctricities 
which move in contiguous lines of atoms. As a gas or liquid in air 
and water, it transmits light, being transparent, which shows that 
the color electricities may pass through it. Thus does oxygen 
have affinitive spirals, which are able to receive or influence the 
thermo, chemico, thermo-lumino, electro, electro-lumino, galvano 
and magnetic ethers which, with the form resulting from connec- 
tion w'itli them, makes it on the whole the most powerful know n 
agent of chemical action, and constituting, according to 13 r. Att- 
field, about half of the substance of the globe. Gold, silver and 
platinum, and a few other bodies, have but feeble affinities fin* 
oxygen excepting when the added electricities of sulphur ate 
brought into action, consequently they maintain their brightness 
under all ordinary circumstances. 

7. The thermo spiral at 2, in fig. 149, shows how far the atom 
generally sinks into the encasing atom in chemical cojubination^. 
while that at l shows how far it sinks in cases of ordinary coln - 

* When metals are oxidized they are said to be covered with rust, which is simp!)’ 
a chemical deposit of oxygen. 
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si(ni or mere mixtures, as in the oxygen and nitrogen whicli con- 
stitute airy as well as in other substances. In chemical affinity, 
however, in which there is an alternation of both the narrow and 
broad atoms, it is not probable that the broader atom sinks into 
the narrower as far as the narrower sinks into the broader in 
many cases. Thus in common salt there is an alternation of sodium 
as the broad-mouthed, and chlorine as the narrow-pointed atom, 
forming when combined what is called a molecule of salt. The 
chlorine sinks far down into the sodium and hides its^color. 
When the next molecule is joined to this, the broader sodium*^' 
atom has to be inserted into that of the chlorine, but it evidently 
(Iocs not become encased in it farther than the first or positive 
thermo spiral at i, because if it entered as far as 2, its color-spi- 
rals would be covered up and it would no longer appear white. 

It is quite probable, however, that in the case of sulphuric acid 
(ll.So^), and some similar combinations in which the forces 
move with tremendous power, all the atoms arc driven into each 
other up to their shoiildcrSy in other words to number 2, and such 
may be the case with water, which is really the most powerful 
solvent, taking it all in all, to be found in nature. Closely as the 
atoms are driven together in sulphuric acid and water, they 
become three per cent, smaller still when these substances arc 
combined equally, thus .showing that the electrical forces are 
made even more powerful by their union. 

8. A('I1)S are substances in which the electrical forces predom- 
inate, as I have already remarked, o.xygen, or some other electri- 
cal element, being the acidifying principle, while hydrogen, also 
a common ingredient of acids, although possessing a predominant 
thermism, must yet be highly stimulating to the electrical forces, 
hor proof of the cold, electrical nature of acids, see the chapter 
on Chromo Chemistry, XVII, 6,7, 8. 

9. Alkaliks, the contrast of acids, belong to the t hernial dxiXe 
of the question, and are included among electro-positives and 
broad-mouthed atoms. As the result of this they must be expan- 
•‘^ive and laxative in their general character. This is v^erified in 
our medical books, which prescribe as their principal laxatives 
and purgatives substances which have alkaline bases such as 
niagnesia, sulphate of potassium, sulphate of magnesium (Epsom 
salts), tartrate of potassium and .sodium (Rochelle salt.s), etc. 
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Citrate of magnesia, Vichy water and some other alkaliiu^ 
drinks are called cooling, but this can come only from thcii 
reactionary effect, or from the electrical principle with which 
they arc combined. 

It is perfectly clear, then, why acids and alkalies have sudi 
an affinity for each other, as they include the dual conditions 
of narrow and broad forms, &c. 

10. Coi.OR AFKINn rES may be merely mentioned here. In 
the chapter on Chromo-Chemistry this whole subject will be 
developed much more minutely. The reader has already seen 
that the colors on what is sometimes called the warm end of 
the spectrum, including red, red-orange, orange, yellow-orange, 
yellow and yellow-green, are made in connection with the 
spirals of the thermal or widening portion of atoms, while the 
cold colors, blue-green, blue, indigo-blue, indigo, violet-indigo, 
violet, and dark violet, arc made in connection with the spirals 
of the axial or contracting portion of atoms. It is evident at 
once, then, that substances in which the thermal colors pre- 
dominate must afifinitize with those in which the electrical colors 
rule. But what is the exact affinity of each color? Let us take 
the blue-green for instance. The very spiral, which passes in- 
ward and thus becomes the blue-green principle in the axis of 
an atom, works as the principle of thermel on the outside (Si e 
*35)- evident, then, that when the thermel is 

swept by strong ethers the vibration extends to the inner bliie- 
greem portion and vice-versa ? Again the axial channel for bliu' 
is simply the inner portion of the thermal spiral for red. W hen 
the blue part is quickened the red jiart responds by reaction, 
or when the red part is quickened the blue part responds by 
direct action. Is it not plain, then, that a broad atom in which 
red rules would naturally draw into its vortex the narrower 
electrical atom in which blue rules, especially as the inner 
portion of each has a leading spiral of e.xactly the same size 
and rc.sponding to the .same ethers, while both thermal and 
axial forces must quicken each other? On the same principle, 
then, the following are the affinitive colors: 

Thermel (invisible), affinitizes wdth Blue-green. 

Red “ Blue! 

Red-Orange Indigo-Blue. 
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Orange 

Yellow-Orange 

Yellow 

Yellow-Green 


affinitizcs with 


Indigo. 

Violet-Indigo. 

Violet. 

Dark Violet. 


1^'or abundant facts in proof that these are affinitive colors, 
see Chromo-Chemistry (XX), and Chromo-Dynamics. 

XXX VTIT. Ark At6ms Animals ? 


VVe have already seen that atoms constitute the most won- 
derful of machines. Has the reader noticed, also that they 
are formed almost like an animal ? On their outside we have 
the large and small arteries in the shape of larger and smaller 
spirals within which the ethereal blood flows, and the tubing 
which constitutes the frame work of these spirals, wherein dwell 
the still finer ethers that may be called their nerve force. The 
axial spirals passing in the other direction on the law of elec- 
tricity constitute the veins. Does the reader notice the remark- 
able analogy to the human system ? Do not the arteries carry 
the warm red blood in one direction, while the veins carry the 
more electrical purple blood in the other? We ha\x' the ligo as 
the spine, the tubing f)f the main spiral as the bowels, that of 
the spirilla; as the nerves, the vortex as the point of ingress, the 
torrent as the point of egress, the chamicls laid out by the e.xter- 
nal spirals as the arteries, those by the axial spirals as the 
veins, while the ethers constitute the blood and nervous aura. 
/\nd yet a single atom can never constitute a living animaj. 
Different atoms must be c(.)mbined on the law of chemical affinity 
behji'e we can presume to have that swift How of force which 
helps to inaugurate life. 'Fhe space is too limited here to show 
ho\\' lines of active atoms may, under the stimulus of a certain 
amount of heat, be wound up into spirals, spiral balls, tubes, etc., 
in a way to constitute the static life of vegetable growths or the 
locomotive life of animal existences. I lints could be given of 
how organized vegetable life developed in connection with the 
^oil coidd establish a flow of tine ethers and gases constituting 
its vitality, and then how a neighboring organization of finer 
ntouis might eventually draw off these ethers and life forces of 
the vegetable into itself and succeed in reaching a grade of being 
^sufficiently active to exist a brief time aside from the soil which 
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would thus constitute animal ///<’, and again how this animal life 
might give up its fine forces to some organization a little higher 
still, and so on until 'this everlasting progression and evolution 
from lower to higher conditions, working through countless ages, 
has attained to the present marvelous developments of vegetable, 
animal and human life. Is it atheistic to speak of this subliiiK' 
law of nature because it is seemingly self-acting? By no means, 
for as we have seen (X) there must be some infinite spiritualizing; 
l^owcr beyond coarse matter, beyond even the finest ethers, 
before natural forms can be potentialized into life and motion. 
The conception of Deific wisdom which can arrange such won 
derful laws and self-acting conditions is far grander than tin 
God of confusion, too often conceived of, who works very gener- 
ally without law and who must be constantly supplementing tlu 
deficiencies of things by some special efforts. 

XXXIX. Count Rumfokd and the Dynamic Theory. 

1. We have already seen tlie onc-sidedness of a mere dynamic 
theory of force on the one hand, or of a mere material or fluidic 
theory on the other hand, sec Chapter Second, XIV — XVI II. 
We have also seen in this Chapter, how many mysteries of 
matter and force stand revealed by uniting both theories in one 
on the ctherio-atomic law. In order that this mere dynamic 
theory, now so much advocated by scientists, should if possible 
be laid on the shelf so as no longer to retard the progress of 
correct knowledge, a little more should be said in this place. 

2. In 1798, an eminent philosopher, by the name of Count 
Riunfordy read an essay on Heat before the Royal Society, which 
has been the stronghold of the dynamic theorists, and is perhaps 
the most plausible thing that has thus far been presented on 
that side of the question. Of this es.say Prof. Tyndall says, 
“ Rumford, in this memoir, annihilates the material theory of 
heat. Nothing more powerful on the subject has since been 
written.” (Heat as a Mode of Motion, p. 39.) In this essay 
the Count explained an experiment of boring into steel, while 2 \ 
gallons of water .surrounded the boring apparatus, and thus 
developing. an amount of heat that caused the water to boil. 
Seizing the small amount of steel dust that had been caused b>' 
the boring, he had held it up and exclaimed : “ Is it possible that 
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tiu' very considerable quantity of beat produced in this experi- 
ment, could have been furnished by so inconsiderable a quantity 
of (lust ? ” I quote his stronj^est point, Italics and all, in the fol- 
lowing: — ‘‘What is heat — is there any such thing as an ligneous 
fluid ^ Is there anything, that with propriety can be calletl 
raloric? We have seen that a very considerable quantity of 
heat may be excited by the friction of two metallic surfaces and 
(.i>-en off in a constant stream or (lux /// all dijrrtions, without 
interruption or intermission and without any signs oi diminution 
exhausition. In reasoning on this subject we must not forget 
that most remarkable cireumstanee that the source of heat gen- 
( rated by friction in these experiments appeared evidently to be 
lUi'xhaustible. It is hardly necessary to add that anything w hich 
;iny insulated or system of bodies can eontimu; to furnish 

wit lion t limitation cannot possibly be a material subst a nee ; and 
it ai)pears to me to be extremely difficult, if not c[uite impossible, 
to form any distinct idea of anything capable of being excited 
and communicated in those experiments exce[)t it be motion^ 

3. It wall be seen from the above that Rumford w'as reasoning 
on the supposition that heat must beconfined to the portion bond, 
and that the metal acted as an insulator to prevent heat from 
coming into the w'ater from wa'thout. But \vc have seen how' 
heat and edectricity when under stimulus can pass through all 
substances including atmosphere, water and metals, and how easily 
the ethers can sweep through steel, as in the magnet, for instance, 
in which the forces come from the atmosphere and ])ass into the* 
atmosphere again, as shown by the iron filings wdiich they influ- 
ciuc. We have seen that atoms are a kind of wind-mills or fan- 
uing-mills into which and out of which the currents of ether 
dow, their spiral wheel-work becoming especially active wdum 
frictioni/ed or pressed so that both the caloric and electricity 
must be drawn along with the greater rapidity. Tin: Count’s rea- 
soning then is on a par with the following, with reference to a fan- 
^mig-inill : — The fanning-mill is turned and a very considerable 
‘P'^mtity of air is “ excited and given off in a constant stn^im or 
tbix ’ in various directions, “ without interruption or intermission, 
‘Uul without any signs of diminution or exhaustion. In reason- 
on this subject \vc must not forget that most remarkable cir- 
i-omstance that the source of wind (heat) generated in these ex- 
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pcrimcnts appceired evidently to be incxhaiistiblc. It is hardly 
necessary to add, that any ” air whicli a fanning-mill, covered ivith 
a wire screen (insulated), “ can continue to furnish without linnia^ 
tion, cannot possibly be a material substance ; and it appears to 
me to be extremely difficult, if not quite impossible, to forniaiiv 
distinct idea of anytliin^* capable of beini^ t'xcited and communi- 
cated in those experiments, exce))t it be MOTION.” 

4. This is parallel to the common reasoning of to-day on this 
subject. To spe.ikof insulating or sluittinj^ out the heat currents 
by means of steel is \'ery similar to insulatini^ or shutting off the 
air currents from a fanning-mill l)y a wire screen. Very many 
persons are able to feel, as T myself have sometimes done, the 
warm currents flowing from the negative pole of a magnet and 
the cold currents flowing from its positive [)ole. Jharon Reichcii- 
bach furnishes numerous examples cd ])ersons wlio can do this, 
and who can see fiery emanations from both poU's, the warm red 
flames coming from the south pole, and blue flames from the 
north pole, which is more p(jsitively electrical. (See Chromo-1 )y- 
namics.) Suppose a ])erson should liold his liand in front (d the 
fanning-mill, and, as he feels a .strong breeze emanating from it 
should declare there was nothing there but motion^ wouUl Ink 
observation be considered very scientific t If not, neither is it 
scientific to reason in the .same way about the ethereal breezes. 
It is absurd to suppose that there can be motion without sonu- 
thing to make the motion. 

5. A similar error was committed by Junradaym the measure- 

ment of electricity. As Rumford ])resumed that heat can be shut 
in b}’ a bar of steel .so did Faraday i)resuine that electricity e.iii 
be enclosed and then measured in a drop of water, as signified in 
the following sentence : ** One grain of water acidulated to j)rn 

mote conduction, has a (juantity of electricity equal to a powei- 
fill flash of lightning.” (F.xperimental Re.searches in Elect ricii\ , 
]). 250.) In answer to this statement which has hrrn widely ipioti d 
as a fact, 1 would say 1st, that a grain of water is about ecjuivn 
lent to one drop. A powerful flash of lightning from a chnul 
doubtlc.ss comes from thousands of drops; is it to be supi)o • <1 
that one di'op .should equal this? 2dly, we have seen under tin: 
head of Galvanism fXXXIV) that acidulated water, by mean^ <’l 
chemical action, brings not only its own electricities into pku' tnd 
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ijiosc of the surrounding^ metals and wires. How then shall its 
< K’ctricity be measured aside from theirs? 

6 . That all the fine forces of light, heat, electricity, etc., 
iiiLlude both atomic vibrations and ethers, should by this time be 
(|iiite clear to the reader, especially as on this theory .so many 
invstcries of nature stand revealed which on the mere dynamic 
|)],in must ever remain inexplicable. I have myself collected 
several colors on chemically prepared ])aper, and this directly 
from the sunlight, with only colored gla.ss between, thus proving 
th.it light is a substance as well as the result of vibratiems. The 
following from Ih'of. Henry, one of our most eminent scientists, 
shows thelluidic and material side of electricity : — •“ In anew in- 
\ ( stigation of the discharge of a Leyden jar, the facts clearly in- 
dicated the transfer of a /^///V/from the inside t(ithe outside and 
i rebound back and forward .several times in succession until 
eejuilibrium was obtained by a series of diminishing oscillations.” 
(Patent Office Report on Agriculture in 1H57.) 

XL. WKKdir AND SPbX IMc' HkA'I' OT y\r()MS. 

d'he specific heat in the following table is given as determined 
b\' Rognaidt and others, and the relative weight of atoms as 
established by chemists. The real weight of atoms of course 
cannot be ascertained. Hydrogen is the lightest substance, has 
the lightest atoms of any which chemists have been able to take 
I ogiiizance of, and its atomic weight is called 1 ; the carbem being 
\2 times as heavy, is called \ 2 , Oxygen 16, etc.; chemists have 
Concluded that all atoms in a gaseous form occupy equal sizes or 
voi nines, those of oxygen gas, for instance, occupying the same 
amount ofspaceastho.se of hydrogen, although 16 times as heavy. 
1 ill give the names of the substance, then the chemical symbol, 
a^ () for H for Ilydroij^cn, Na (natrium) feu' Sodium, Fe 

derrum) for [ro)i, etc. In compound substances, tlu tliffercnl 
nients and the quantity of each is represented chemically by 
placing the symbols with figures thus: H^O for water, meaning 
- atoms (or volumes) of hydrogen to one of oxygen, or eight times 
' nmch l)y weight of Oxygen as of Hydrogen. In the next 
^"hiinn 1 furni.sh the relative weight of each atom, then the 
^la-cific heat which each atom has the capacity for as comj)ared 
water, then the products of the specific heat multiplied by 
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J'Jcmciils 


Symbols. 


§ -X 

oS I 

"I 

Sr 

O f 

u 


t: 

§ c«' 
O.^ 
ans 
P o 
§PQ 
U 


Gases. 

Hydroj^eii. 
Nitrogen . 
Oxygen . 


Air .... 
Curl)onic Acid 
Watery Vapor 

Liquids. 


Water . . 

Alcohol 
Htlier . . 

Chloroform 


Ihoniine 

Mercury 


Carbon 


Solids. 

f Dianioiul I 
\ Charcoal, i 
Sodium 
Magnesium 
Alnminnm 
Silicon . . 

lMu)S])honis 
Sulphur 
Potassium. 
Manganese 
Troll. . . 

Nickel . . 

Copjxr 
Zinc. . . 

Silver . . 

Cadmium . 

Tin . . . 

Antimony 
Iodine . . 

Cold . . 

Platinum . 
Mercury (Solid) 
Tycad . . 

Ihsinulh . 


H. 

N. 

O. 


COo 


1P.O 

C\H.;0 

CilIioO 

CHCl, 

Hr. 

Hg. 


C 


Na. 

Mg. 

Al. 

Si. 

P. 

S. 

K. 

Mil. 

I^e. 

Ni. 

Cu. 

Zn. 

ak- 

Cd. 

Sn. 

Sb. 

I. 

Au. 

Pt. 


Hg. 

Id). 

Hi. 


Atomic 
weight, 
Hydrogen 
being i. 


14 

16 


So 

200 


1 2 

23 

24 

27 

28 

31 

32 
39 
55 

' 56 

5‘8 

635 

65 

loS 
1 12 
1 18 
122 
127 
1967 

^97‘4 

200 

207 

210 


Products of spcf M’, 
Specific Heat, heat inultiplu 
Water being i . by Atomit 
Weight 



3-4046 

■244 

‘2182 


•2377 

■3308 

■4750 


3-4046 

3'4 i 6 

3-491^ 


I ‘OeXX) 

•615 

•5113 

•2293 
• 106 

■0333 


6744 

6*66 


•147 

•242 

■2934 

•2499 

•2143 

•176 

•1887 

*2026 

’T6956 

•1217 

'rh379 

•10863 

■<^>9515 

■«9555 

•05701 

•05669 

•05623 

•05077 

05412 

•03244 

•^^3243 

•03192 

•0314 

•03084 


1 *764 

2 904 
6-74«S 
5‘99<'i 
5*786 
4*928 
5‘«497 
6483 

6’6t2S 

6*693.1 

6-3722 

6-4 (kj 

6 ■04 10 

6'21 oS 

6*157 

6-3482 

6*6356 

6-1930 

6-8732 

6-38 

63952 

6-384 

6-4999 

6-4764 


the atomit weight, which makes about the same amount for nearly 
all the elements. Dulong and Petit were the first to deduce tin 
law that //ic specific heat of an elementary body is inversely as !t> 
atomic u'cight. The rule seems to be that the greater the ihervuU 
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activity and capacity of an atom the less is it liable to be loadci^ 
do'ion and saturated with gravito-ether, whose attractive principles 
crivc the effect of weight. The heaviest atoms do not always make 
the heaviest substances, as bismuth, whose atoms are the heavi- 
est of all, is not lO times as heavy as water, while gold is so com- 
pact as to weigh over 19 times more than that fluid. The 
lornuila for Alcohol as above is CJ UO, 2 equivalents (volumes) 
of Carbon, 6 of Hydrogen and i of Oxygen, or by weight 24 
parts of Carbon, 6 of Hydrogen and 16 of Oxygen. 

XLI. LA'rKN'r and Sl^nsihlk Hkat. 

How is it that atoms become sovastly expanded when in the 
gaseous state over what they are in the liquid or solid condition, 
or when heated, over what they are when cold? The channels 
formed by the spirals around the main spiral through which the 
111! id ethers flow, must ever remain much tl\e same in size ex- 
ct'pting under great pressure (See XXXIH), otherwise we could 
not get the same color continuously, or the same grade of elec- 
tricity within the same spiral, for if it grew larger or smaller it 
would vibrate at different rates and attract different grades of 
ethers. The atoms of water expand nearly 1700 times on being 
converted into steam, and something wonderfully clastic and 
spring-like must be thus ])roji‘Cted outward by the centrifugal 
force of the heat currents. Asthethermo-s])irals form the channels 
of the ordinary heat currents, sup])ose we consider the tube of the 
same. Within this tube is the spiric ether, which, though static 
t«) some extent, yet like the static atoms of jelly may be supposed 
to move about only with incomparably more freedom than that 
substance from its great fineness. This spiric ether must be 
swung with tremendous velocity against the outside portion of 
tile tube which contains it, causing it tojiroject in case it is thin 
and clastic. That it must be thin would seem to be indicated by 
the fact that the billions of revolutions and vibrations of the heat 
h)rces every second, acting ever centrifugally, are constantly 
hurling this ether against the outward membrane and thus ren- 
deu ing it pliable. Knowing now as we do, that something must 
]>r()trude far beyond the body of the atom, and that this some- 
^Idng may be thus naturally accounted for by this elastic and 
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^pouch-like membrane of the spiral tubes driven outward by tlic 
momentum of the ether within, I think we may settle down upon 
this as the correct hypothesis. The greater the heat action, 
other things being equal, the farther will this membrane be pn., 
jected outward. In gases, there is no power to hinder it, and n 
may thus extend very far. Xo 7 c this spiric ether while within its 
lube maybe eallcd latent heat .but when it is projeeted outward its 
ribbon-like membrane I a shiny against all surrounding objeets 
gives the hurtling effeet of sensible heat eausing the thermometer 
to rise. Of course the other etliers must combine with this lasli- 
ing to give the full effect of heal, and excite the spiral tube itself. 
But why, it may be said, is the heat of boiling water more severe 
to the sensation even than that of steam, as long as the atoms 
are so much nearer together and the lashing membrane so much 
shorter ? Hecause 1700 times as many lashes are laid on in the 
same space by water as by steam, so they make up in num- 
ber what they lack in length. This shows why the latent heat 
generally diminishes in proportion as the sensible heat increases, 
as thesjnric ether lessens in its tube as it is projected externally. 
According to the experiments of Clement and Desormes, a cer- 
tain weight of steam at 212"^ F. condensed into water at 32® 
exhibited : 

Of Sensible heat, iSo^-of Latent heat, 930", -total 1130^ 
The same weight at 250° manifested: 

Of Sensible heat, 2i8°~-of Latent heat, 912° — total 113CL. 
The sensible^ heat, it will be remembered, is that which is 
measured by the thermonu'ter. 

XLII. 'fllKORIKS OR y\T()MS. 

I. It is becoming more and more apparent t(^ men of thought 
that the knowledge of atoms is the foundation stone of the tem- 
ple of Science. I he ignoring of the fine ethers, however, which 
vitalize and propel the atoms, has made it a very difficult matu r 
for them to gain any kind of rational conception of how tlu v 
work. Tyndall and others very correctly conceive that there' 
some spiral style of movement connected with heat, and yet tla' 
following is his conception of the matter : “ J have here a weight 
attached to a spiral .string; if I twirl the weight round in the 
air, it tends to fly away from me, the spring stretches to a ce i- 
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tain extent, and as 1 augment the speed of revolution tliespring* 
stretches still more, the distance between my hand and the 
weight being thus augmented. It has been thought that the aug- 
mentation of the distance between a body’s atoms by heat may l)e 
also due to a revolution of its particles. And imagine the motion 
to continue until the spring snaps ; the ball attached to it would 
jlv off in a tangent to its former orbit, and thus represent an 
atom freed by heat from the force of cohesion, which is rudely 
represented by our spring.” Thus does 'Fyndal hint at a “ revo- 
lution of particles.” If he means a revolution of ethereal parti- 
cles around the main atoms through some directing lines of force 
or spiral spring work, then it is clear enough just how this “ rev- 
olution” can be effected; but if he means that the main atoms 
revolve spirally around each other without an}" guiding force, or 
channel, to systematize this rev"olution, the mystery is as great as 
ever ; for hmo could they ever hccotnc /fofor/.::cd or crystallized in 
the midst of this constant lohirl, (ind 7ohenee comes their propel- 
line; poioer / 

2 . Molecular Astronomy. I have just met with a very good 
synopsis of the views of scientists on these revolutions of atoms 
which is strangely confirmatory of what I have already been 
stating with reference to the atomic structure when viewed in 
one light and yet strangely absurd as a whole, d'he theory is 
very pretty, and it is given in All the Year Round, from which 1 
(piote the following : — 

“Comparing the infinitely small with the infinitely great, it 
is held that a body, of what kind soever, re])resents in miniature 
and very exactly, an astronomical system, like those which w e 
behold every night in the firmament. If we could construct a 
niiscroscope of sufficient power, w"e should be able, by the help 
of such an instrument, to resolve the molecular constellations of 
every little terrestrial milky w'ay, exactly as our first rate tele- 
scopes resolve the celestial nebulae and sc-parate double and tri- 
ple stars. Were our sight sufficiently penetrating we should be- 
hold wdiat now appear mere confused heaps of matter, arranged 
in groups of admirable symmetiy. Bodies would appear honey- 
combed in all directions, daylight would stream through vast in- 
terstices as it docs through the columns of a temple or the tree 
trunks of a forest. Nay, we should sec immense empt}' spaces. 
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like those which intervene between the planets, h'rom distancv; 
to distance, too, we should perceive clusters of stars, in harmo- 
nious order, each surrounded by its own proper atmosphere ; atul 
still more astoundin^^ spectacle !- every one of those little mok - 
cular stars would be found revolvinj^ with giddy rapidity, in moo- 
or less elongated ovals, exactly like the great stars of heaven ; 
while by increasing the power of our instrument, we should dis- 
cover around each principal star minor stars — satellites resem- 
bling our moon — accomplishing their revolutions swiftly and reg- 
ularly. This view of the constitution of matter is aptly described 
by M. de Parville as molecular astronomy, maintaining even that 
astronomy, without our suspecting it, is (lej)endent on mineralogy; 
and that Avhenever Ave shall have discovered thelaAvs Avhich gov- 
ern the grouping and the movements of the infinitely small, as- 
tronomers Avill have only to folk)Av in our track. But Avho, a hun- 
dred years ago, could dare to imagine that the infinitely small was 
so infinitely great ? VVHiat is now beli(‘ved to be the nearest guess 
at the truth appears, at first sight, to be tlur dream of a madman." 

3 . This sy.stc'in of molecular astronomy, Avith its circles within 
circles, is remarkably in harmoiu' Avith what 1 have asccrtainial 
must be the laAV of the atom, Avorking Avith its siiirals and dif 
ferent grades of spirilhe, Avith its flow' of small ethe real atoms 
Avhich revolve around and through the main atoms and its still 
more delicate atoms that circulate through them. But it is an 
immense absurdity to suppose that atoms exist at great distance s 
a|)art in open vacuity, Avhich mu.st at once make tlunn independent 
of the rest of the universe and cause immediate hiAvlessness anel 
ruin. It can be she)AAn that the gravitation Avhich holels all 
weirlds in their orbits Avould at once cease Avere there not an al- 
me)st infinite series of atomic patliAvays held in a beautiful polari- 
ty and contiguity by nuains of sunbeams and starbeams througli 
AA hich the amazingly sAvift and attractive ethers })ass and repass 
and hold suns and .systems to their allegiance. 

4. Mr. 1 .. R. (kirtiss, in an article on Molecular Maytiiiudcs 
in the Popular Science Monthly, of Oct. 1 877, uses the follow ing 
language: “As to the .shape and internal structure of atoms, 
there is no definite knoAvledgc, but 1 Ielmholt//s studies of certain 
ec(uations in hydro-kinetics, several years ago, gaA^: rise to the 
idea that vortex motion in a frictionlcss medium would. exi.st foi 
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r\cr — assuiiiptioii which is [)urcly hypothetical ; but since the 
proposition has been enlarged upon by Sir William Thompson— 
who conjectures that the atoms might be filaments or rings en- 
dowed with a vortex motion — the subject assumes a shape betler 
^alculated to form the basis of a scientific tlieory.*’ The above 
.shows tliat scientists are api)roaching more and more nearlv to 
ilic true conception of atoms. But when Helmholtz, Thomi)soii, 
and others talk about a v^ortex, they are considering something 
altogether vague, unless they also admit the necessity of fluidic 
ethers to sweep through this vortex, for otherwise the atoms 
niust be as lifeless as a windmill without wind. 

5. Tiiesc and many other atomic theories are ]:)retty and in- 
genious, and give some concej)tion of the immense movements 
that are ever taking place among atoms, but these movements 
v)ccur and ivhy they occur, and what is the philosoidiy of molee- 
iilar action, has thus far never been presented, so far as 1 know. 
A thousand hypotheses concerning atoms may be pro))ounded ; 
but so long as they are not reduced to definite law and harmon- 
i/ctl with the meclianics of nature, they will be entirely unal)le to 
unfold the fundamental principles of light, color, heat, electricity, 
magnetism, ])hysiology, psychology or dynamics of any kind, and 

;he world must continue to build on conjecture. 

* # 

XLIH. Summation of Poixr.s ix Cii.\rri:K riiiKO. 

1 . Corrt’ci scicjur is impossible without a kiunvledyc of iitojii':. 

2. jIII things arc comprised under the terms force and matter. 

While the largest atoms are inconceivably small, they are vast as 
compared with those of the finest ethers. 

U Ihe form of atoms must be that of an oblate ovoid, or the shape of 
flattened somnid/af on the sides, from the necessities of force. This 
Jorm /.V not solid, but consists principally of an immensely elastic sprinj.; 
'orh of spirals encircl’d by spirilhe of different grades, which form con- 
^ font channels of force. These channels move spirally around the outside 
of atoms as the principle of e.xpansion and heat, and forming a vortex at 
foc larger end, pass through the center in the other direction, tending to draw 
fac atom in smaller on the principle of cold and electricity. 

5 - 'The smaller positive end of the atom has the greater intensity of heat, 

T I 
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cold, repulsion and efflux power ; the larger vortical or negative end is thr 
point of greatest attraction, and influx power. 

(). Ordinary atoms must have certain spirals that arc more external 
and projecting than the others, which are finer and set farther within. 
The external are known as extra-spirals, the internal, as intra-spirals. 
These pass within as axial exira-spirals and axial in tra spirals. 

7. The thermo or extra-spirals are the principle of the ordinary coarser 
grades of heat, and when passing axially are the principle of the coarsrr 
grades of cold and also frictional electricity, which last works much likr 
thermo-elect rieit v. '1 he intra-spirals in transparent bodies arc the pat Inca 1 
of the warm or thermal colors, and when moving axially, of the electrical 
colors. In someudiat coarser and opaque bodies these same spirals become 
the principle of coarser grades of heat, and icdien moving axially, of the 
ehemico, galvano and magneto electricities. 

8. Atoms in harmony with all mechanical action are kept in more 
ment by finidic forces. These forces are called ethers and are guided an, I 
drawn on by and throuyh the spiral and spirillic c/i<ufnels. The finer 
spirilhe. respond to the finer ethers. 

9. Ethers have loeight, othenoise they could not have momentum. 

10. Polar cohesion is caused by the flow of ethers which sioeep and 
draw the posili'vr end of one atom into the larger vortical end of a con- 
tiguous one. Lateral cohesion is caused by the contiguity of positive a)id 
negative thermo-spirals. 

1 1. 'The unity of atoms requires that the spirals and spirilla' should 
be connected with each other by various little pillars or tubes from one (e 
the other. These pillars may be termed atomic tendrils. 

12. The most common method of polarization among atoms is in cen 
verse layers, in which the lines of atoms run side by side, hut alternately 
in opposite directions. 'Transverse layers are those which cross each otic r 
at right angles or nearly so : transverse diagonals, those which crer 
diagonally and irregularly, 7 idiile paraverse layers have all the atoms ej 
a layer pointing in the same direction. 

13. Heat tends to individualize and disintegrate, cold to organize of.d 

make rigid : both combined to create harmony. Jt is only the coarser gnul ' 

# 

of heat and cold which are most painful to endure. The finer grades <v''' 
more soothing and penetrating. The different grades of electricity are sinv 
ply grades of cold. 
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1 Polar cohesion is aiiicii hy the flow of electricities^ and in hard or 
Si Jid bodies, doubtless, by a special rivetinj^ arrangement called the ligo. 

\^. There are six especial divisions oj electricity, the frictional ; 2, 
{'hemico electricity: 3, Gahano electricity; 4, yra;;neto electricity ; 5, 
i 'hromo electricity : and 6, JK^ycho electricity. Other grades exist in eo fi- 
ll ret ion with the fine spirilhc, eU. Frictional electricity is the most interior 
.lud probably the sioif test, psycho electricity the finest^ and chroino elect ricitx 
soifh what coarser, while chemieo electricity is slow and negative. (. nan 
rwerahle facts show that the 7 'arioHS shades of blue, indigo and violet are 
cicciriciiL 

16. Magnetism consists especially of tiao leading grades of electrieitv, 
the more positive of lohich is the magneto, the more negative, the chemieo, 
dc(lected to a great extent into enrivs by the transverse folarization of the 
atoms of certain substances through which they pass. The negative, some- 
times called the south pole of the magnet, is saturated with the chemieo 
electricity, the positive pole loith magneto and perhaps galvano eleetrieitw 
being stronger in both its attractions and repulsions than the negative p: t’c. 

17. Diamagnetic substances are those which have a lateral axis, instead 
of a longitudinal one like that of the magnet, and this comes from the polari- 
zation of its atoms into transverse diagonals. 

i<S. Phosphorescence, like every other style of combustion or chemical 
action, IS always developed in eoiineetion with some grade of electricity. 
7 ohcther caused by vital action, thf blue color, or otherwise. Its light is of 
^00 fine a grade to gii'C the painful heat sensations of ordinary burning 
cbiects. {See XX/.) 

19. Fluorescence, Calorescence. etc., prove that under the stimulus of 
chemical or electrical action, fine ethers can sometimes be attracted through 
-\f'iials which are naturally too coarse for them, and coarse ethers driven 
ihrough spirals naturally too flue for them. 

zo. Jn gaPranism the acid or other substance used is polarized coir 
eci scly loith the molecules of water, the galvaao and magneto electricities 
powuig through the zva ter from the zinc to I he platinum, and so on through 
die circuit, ic'hile the chemieo electricity passes through the acid in the other 
direction. 

z\. In frictional Electricity there are also Two kinds of electrical force 
passing in tivo directions, as is often supposed. 
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2 2. niXdiivcly electrified Inuh ., or part of a body, is frez/ae/itly om 
iti which the clumico electric currents preponderate over the stroui:;n _ 
more exterior ones, while a positively electrified body, or part of a bodw 
is one in tcdiich the more exterior currents preponderate over the interior 
ones. Posifiirness of electrical power sometimes depends upon /ir 
quantity and tension of electricity in one. body as opposed to less of ihr 
same in another^ and sometimes upon a stronger as opposed to a feebin 
quality of electricity, as the mae^neto in one substance as opposed to tho 
chcmico in another. 

23. Chemical affinity occurs between atoms that hair been made full 
and wide mouthed from their stroui; thermism and wide vortexes and 
those that have been made more narrow from their strong electrical action, 
especially if some similar grades of ether are able to pass through and eon 
nect them both. The most direct ajfinifv occurs between the thermal bodice 
including the alkalies, and elect ri cal substances, including the acids, the former 
having the more loide mouthed atoms, the latter, the more pointed and elec- 
trical atoms. The electrical colors affiniiize with the thermal colors. 

24. Atoms constitute at once the most perfect of machines and yet pos- 
sess many leading characteristics of an animal. 

25. The reason rcdiy the etherio-atomic law i\' a key to unlock so niarv 
mysteries of science, is. that if adopts the system of duality so unii'cr^al /// 
nature which combiner the form and working of atoms as the base work ot 
matter and the vitalizing flow of ethers, as the instruments of force, ncitlof 
of which departments can ever be divorced from each other any more thoo 
action can be sundered from reaction. 

26. The heavier the atom, the more feeble is its capacity for heat. 

j;. Seien lists' are right in presuming that atoms revolve around other 
atoms like planets around their parent sun, but these revolving atoni'^ con- 
stitute the ethers which circulate through their spiral orbits around fir 
ha rent atom. The orbits are brought to the most unerring system by 0100 /c 
"/' spirals and spirillic tubes that represent orbits like those of the moon, 
cirth and vin. 

28. Thus is an atom an cpitoiiK* of the universe, havin:; 
i^radation of elliptical and s{)iral orbits in imitation of those ol 
solar system ; having its axial center of unity around which 
external spirals revolve as a principle of diversity ; having; h" 
])ositive end at whicli repulsion rules, audits iK\<;ative cwl ‘A 
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which attraction is the dominant principle; constituting the 
nw)st marvelous of machines with wheels within wheels driven 
Iw water, even the water of etlier, some of wliich is much swifter 
than the lightning ; resembling also an animal with veins, arteries, 
IK rves, spine, viscera, blood, nerve-force, etc. In general form 
ii resembles the egg, which at one time was thought to be the 
starting point of all life, Harvey having written oniuc vivum 
, I ovoy Atoms indeed tire the eggs out of which the whole 
universe is built, though on quite another principle. 'I'heir ac- 
lixilics arc so amazing that if one of them could be enlarged to 
ihe size of a man s head, constructed of some material millions of 
limes stronger than anything known upon earth, and the tre- 
mendous whirl of forces set to revolving through their spirals 
wliich at their ordinary speed vibrate several’ hundred trillion 
limes a second, what must be the effect ? If such an atom should 
lie set in the midst of New York Caty, it must create such a 
whirlwind that all its palatial structures, ships, bridges and sur- 
rounding cities, with nearly two millions of people, would be 
swej)l into fragments and carried into the sky. 

If the reader has become familiar with the foregoing chapters 
and gained possession of the atomic key, I think we shall be able 
to go hand in hand through manv hidden pathways of |)ower and 
open new doors in the infinite temple of knowledge. 
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( IIAPTKR l^'OrRTII. 

THK s()ljrcp:s of light. 

I. IxTRonrcToKV l^oixr. 

Whence is the radiation that kindles all thini;*s into iMalliance, 
and without which the whole universe would be but an infcrniiiu 
of blackness and death ? It is meet that wi* should mount from 
atoms to suns, nature’s o|)j)osile extremes of wonder. ()[>i)osite 
ICxtremes, did 1 sav ? They are identical, for suns and planets are 
but a,n\i;'re<^^ttions of atoms. 

II. World I'orm apions. 

Something concerning cosmical formations will explain 
the existence of suns and fixed stars, or the luminous worlds, and 
also of the planets and moons, which are non-luminous. Tlu‘ 
etherio-atomie key opens up tlu* law of forces so clearly as to 
make* it evident that astronomers with all their wonderful achiew- 
ments have committed some important errors in getting at the 
development of worlds and of cosmical forces. I "or nuin\^ years 
there has been a great division of sentimemt as to whether ihi* 
universe is the result of instantaneous creation, oi' of ])rogressi\e 
growth and develo|)ment from nebulous condititins The nehii- 
lous theory declares that originally world matter was spread out 
through s|)ai'e in cloud-like forms of almost immeasurable extent. 
Si'icntists have often spoken of this as having been caused 1)'.' 
a heat so intense as to convert licpiids, metals and mineral forms 
generally into a va[)or which is thus spread out through space, 
and which is finally Ci)ndense(l into suns and worlds bv natural 
processes, 'i'he prize essay of the World’s ICvangelical Alliance, 
'vritten by Alt. Pearson, admits that the world is far older than 
six thousand years, but considers that all things were S])okcu 
into existence from nothing. He thinks that because the tclc' 
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scope has resolved many of tlie ncbiike into stars, it will yet re- 
solve all of them and thus put an end to the nebular theory which 
signifies progressive development, l^ut an instrument keener in its 
powers of analysis than the telescope lias come out against him, 
namely the spectroscope. Prof. Drajier in 1846 proved that the 
spectrum of an ignited solid is always continuous, just as i^'raun- 
liofer had still earlier shown that the s))ectrum of ignited gases 
is discontinuous, or broken by lines or bands. Of 70 nebula^ 
examined by Huggins, about one-third gave discontinuous or 
gaseous spectra, and the others eontinuous ones, and other obser\'- 
ers have arrived at about the same result, thus proving the truth 
of the nebular hypothesis and showing that the divine activity is 
unceasing in its grand processes of develojanent. 

III. NicurLors IVIxirKK. 

Tlie idea that this nebulous or workbtorming matter must nec- 
essarily be intensely hot is evidently a great mistake. When matter 
lias been thus spread out in the inten.sely cold realms of space and 
especially with such great tenuity, and kept there for untold ages, 
it must naturally bec'ome cool excejiting where chemically excited, 
but how can heavy metals and liciuids be held in siu'h a vaporous 
and etherial condition without heat, it may be asked ? d'o this it 
may be answered that the substance which, in a sun or planet, 
constitutes a metal, is not necessarily a metal while in the iu*bu- 
'lous comlition, but exists in a negative, unformed slate just us the 
oxygen and hydrogen, which compose water, may exist side bv 
side without combining, in a gaseous state which is 2,000 times 
as expansive- as water itsell. 1 think it will sometime be ascer- 
tained l)y chemists that iron, lead, silver, gold and other sup])()sed 
elements, are really substances which are chemically combined in 
niolecules from heterogeneous atoms, but united so closely that 
no analytical ]X)wer has yet been able to disintegrate them. 
1 hat at least might help account ft)r some of their intensity of 
Cohesion and finer and coarser grades of atoms which exist in 
the same element, but why do they thus expand in open space 
^vithout cohering as metals.^ 'Because their affinitive ethers are 
not sufficiently powerful to drive them into union. They con- 
stitute a irood example, of the utter helplessness of all matter when 
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divorced from i/s ctha^. But liovv arc we to get these great 
cloud-masses converted into worlds, and especially into the great 
fiery worlds which we call suns ? Can cold, nebulous, vapory 
matter turn into li re-halls ? 

IV. The Sun FoRMiNci Proces.s. 

It should be understood that all combustion is simply a 
chemical ])rocess. This chemical union may be induced by 
electricity, or mechanical force, or heat. We have seen how a 
cloud, positively charged with electricity, coming in contact with 
a cloud more feebly charged, sends its superabundant ethers into 
its neighbor with great power, causing the fla.sh of the lightning 
and a jveal of thunder. (Chapter Third, XX. WT.) We will 
now supj)ose that two great cloud masses of nebulous matter ap- 
proach each other, 'fhey may be millions or even billions of miles 
in diameter. (3ne of them has become far more powerfully 
charged than the other with the positive electricity from distant 
suns. Why should one mass of nebulous matter l)ecome more 
highly charged than another From being nearer to some cen 
Iral sun around which both are moving, and thus being able to 
receive the electricities ol that sphere more powerfully. iVll mat- 
ter, it should be remembered, must be moving around some other 
more powerful center. This charging may have been going on for 
thousands perhaps millions of years, for nature is sublime in her 
j)eriods of time as well as her achievements of power. When this 
('harge of forces is fired into the negative world-mass, can any im- 
manmind conceive of the almost infinite burst of power, the shock 
of which must vibrate even to far off starry worlds These tides 
of electricity would sweep the oxygen into the hydrogen to form 
w.itery vapor, into the sulphur to form sulphides, into the calcium 
to form lime, into the silicon to form silica or flinty substance, into 
the carbon to form carbonic acid, into hydrogen and sulphur to 
form suli)huric acid, would drive the chlorine into the sodium to 
form common salt, would unite hydrogen and chlorine to form 
hydrochloric acid, would send the metallic atoms into union and 
start altogether a process of action which thenceforward and 
forever must liave no end. These masses, and perhaps many 
other similar ones thus segregated into oxides, metals, etc., would 
become aggregated by gravitation into a single mass. The heat 
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that would be developed by tliese processes must simply be in- 
describable, and all things must exist in gaseous conditions. 
Let us sec some of the steps of progress. The attraction of 
gravitation uniting with cohesion and chemical b)rce, then rounds 
it out into a vast sun-globe, compared with which our own sun 
is quite a minute affair. Fnnn some cause, perhaps from a 
powerful eruption on one side, it is set into an axial whirl. Ibit 
tlie great flaming, seething mass of fire is too furious in its 
chemical repulsions to settle into i)eaceful action, and thus vast 
explosions take place, sending their burning fragments trillions 
of miles into space. These fragments contitutc a new family 
of suns, one of which is our own central sphere. 1 say sphere, 
for being in a fluid or plastic condition, gravitation acts equally 
in all directions from a common center, and hence it must 
l^c mainly globular. The original central globe, however, re- 
mains powerful enough to attract all the other suns around 
itself. The translators motion of our own sun through s])ace is 
said to be carrying it onward toward the constellation Hercules. 

V. The Planet Forming Process 

I. When our sun was sent out into space, its projecting pow- 
er was evidently exerted more strongly on one side of its mass 
than on the other, so that it gained a rotary motion around its 
axis once in about 251 days. But our sun itself in its earlier 
c ruder condition, when its gaseous, electrical and chemical dis- 
turbances were terrific, was subject to eruptive action which sent 
olf mas.ses of matter into space, and which, being fluidic from the 
amount of heat, were formed by gravitation into globes or planets, 
of which our earth is one. These planets for a long time until 
they were cooled off, were simply smaller suns being self-lumin- 
ous, or incandescent from their radiant heat. A great world 
like Ju])iter, equal in size to about 1300 earths, must have re- 
tained its character as a sun for a long time before cooling off, 
^vhilc a small world like Mars lost its excessive heat much 
‘'5(3oner and has probably marched forward to a greater maturity 
than our own planet. A great argument to show that the jflanets 
nmst have emanated from the sun is the fact that that sphere 

an axial motion from west to cast while all the planets move 
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in their orbits and mainly in their axial rotations from west to 
east, having evidently received their motions from the parent 
sphere. La Place and others admit that the planets must have 
emanated from the sun, and as far as revealed in the spectroscope 
the sanie elements exist in the sun as on our earth. The moons, 
however, doubtless emanated from their planets, and move in 
harmony with their axial motions. So we see that all planets 
and moons move nearly from west to east in their orbits through 
the heavens, and all worlds, as far as known, move from west to 
east on their axis. This harmony of direction in the sun, 
planets and satellites, parallels the harmony of direction in the 
atomic spirals and different grades of ethereal atoms match Ihu 
different grades of jilancts. Thus the main atom is the great 
central parent sun, the ethereal atoms which revolve around it 
tlirough the spirals are the smaller suns, those of the spirilla' 
are the planets and moons, thus forming an atomic universe. 
J)o not the infinite lines of gravito-ether which hold all sphen s 
to their eontral orbs, work with the greater perfection from 
this harmony of motions? Truly nature is harmony. 

2. Thus we see that our earth and its sister ])lanets were all 
once suns. After a vast series of ages when they became cooled 
into greater solidity, .some of their gross part formed into a hard 
crust which constitutes the soil with its various rocks and min- 
erals; a finer substance, existing as steam, was condensed into wa- 
ter, and a still more exquisite condition of ga.scs was convened 
into an atmosphere which gradually became sufficiently refined 
to promote vegetable and animal life. All their interior portions, 
however, must still remain in a molten condition. 

VI. Comets. 

All space seems to be more or less filled with floating clouds 
of nebulous matter, portions of which are often drawn to the 
earth in the form of meteors and aerolites, larger masses move 
around the sun as Comets, while still greater masses exist in far 
off space as more immediate materials for world building. Hug- 
gins ascertained by means of the spectroscope that in some dis- 
tant gaseous nebulae, hydrogen and nitrogen and some otlicr 
materia! unknown on earth were to be found, and repeatedly 
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found Carbon in comets. But comets arc now known to be self- 
luminous, at least when sufficiently near the sun to become 
ignited by the solar electrical and thermal forces, although when 
far removed they must naturally contract greatly in size and be- 
come dark. Why do comets thus become visible and luminous 
while so much of the other nebulous matter is never seen ? J^rob- 
ably because it has more hydrogen, the most intense of all sub- 
stances in its heat action, and especially quick to ignite when 
combined with affinitive substances, such as oxygen, etc. The 
aqueous vapors of the atmosphere, or of a comet or other neb- 
uous mass, must be especially quick to become incandescent 
before the impact of sun-forces or even of distant star-forces when 
the Chemical proportions arc favorable. So the gaseous neb- 
ulm must exist in all grades of heat and cold, of darkness and 
luminosity, as well as of material, and it probably requires a 



Fig. 150. Comet of 16S0 with a length of 120 million miles. 

variety of nebulae to afford the full material for a world. Comets 
are so very attenuated and misty as to come as near being n:;; 
illuiniuatcd pica: of nothing as anything we can concei\'e of. 
The comet of 1843 was atone time expanded .so that it., tail 
reached 200,000.000 miles into space. Comets move with their 
nucleus toward the sun and their tails in the opposite direction, 
d'hc cause of this is that the nucleus being more dense must be 
attracted first toward that orb while the rays of light polarize 
t he lighter portion of the comet more or less into lines opposite 
to it.sclf. These seemingly lawless tramps of space are in ever- 
lasting movement in most cases obedient to our sun. Lalande 
euumeratc.s 700 comets, and Arago thinks there are as many 
«'is 7,000,000 in the .solar system. Their orbits arc exceedingly 
elliptical, and in every conceivable direction, so that their sub- 
.slance could not have come from the sun as did the planets. 
1 ho comet that appeared in July, 1844, requires more than lOO- 
000 years to make its journey around the sun, while some comets* 
UKwing in the curve of an hyperbola must go off into distant 
starry systems never to return. But even these seemingly law- 
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less comets are subject to law and are always 
doing obeisance to some sun around which 
they revolve, or responding to some planet 
or nebula which they may approach, ever giv- 
ing and ever receiving from all quarters. 
The comet of 1680 (hg. 150), beautiful in its 
gradations and contrasts, having a center of 
unity at its head which widens into an ex- 
(jiiisite diversity, is not to visit us again befoic 
the year 2485, accordingto Ivncke. Fig. 15 1 
is only one of the various forms which Hal- 
ley’s C'omet exhibited to us. Us next ap- 
pearance will be in 1911. 


VH. Ri'.rfNKMKNT or Matter. 

We have already seen that everything is on an ascending 
scale, from the crude, eruptive and fiery conditions of nascent 
world-life to the calmer conditions of cooled-off planets, and 
thence through all the geological ages to the j)resent time. We 
know how fruits, vegetation and animal life ha\e ever been 
reaching uj) into greater refinement and superiority from the lapse 
of time. Romance talks of the '\ovo(f old times ’’ ; 'fruth speaks 
of the crude old times. What 1 wish to impress upon the reader 
is, that and cl hcrinl forces arc ever tendino' io jrjra ter refun- 
jucfit and siihtilty, and that some atoms arc more refined than 
others of the same element, 'fhis is a point of great importance, 
for without it the phenomena of matter and force can never he 
correctly understood. It will explain the allotropic conditions ot 
the same element and many other mysteries. Thus ozone (- 1 - t ) 
or O) is the finer part of oxygen, while antozonc ( — ()) is tlic 
coarser, and both combined will produce oxygen (O). Ozone is 
more electrical and potent as an oxyclizer and bleacher than 01- 
dinary ()\)\gen, and giAT*s great purity and vitalizing character to 
the air. Its atoms are probably lighter than the average ones <»t 
oxygen, and yet ozone of itself is heavier, probably from*its strong 
electrical currents which draw its atoitis into a narrow compass, , 
just as sulphuric acid when put with water conden.ses it by 
powerful electricity. When the sun does not .shine, the o/ont 
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seems to rise above us, as it is known to be deticent in the air 
around us, but under the electrical force of the sun it is driven 
down to the surface of the earth in much larger quantities. 

2 . Again, let us take diamond and plumbago, which last is 
sometimes known as black lead or graphite. These are both 
crystallized forms of carbon, and yet there must be a decided dif- 
ference from some cause. Diamond transmits the light, but not 
ordinary electricity ; plumbago is a good conductor of electricity, 
but totally excludes the light. In other words diamond is evi- 
dently of a finer grade of carbon atoms, as it transmits a finer 
substance through its spirals. Hut st)me may say the diamond 
is crystallized differently, and hence its transparency. - But glass 
and water cannot be put into any kind of connected arrangement 
without j^ermitting some light to jiass through them, while plum- 
bago is constantly opaque. Transparent atoms cannot be crys- 
tallized ill any possible way so as to exclude the light in all direc- 
tions, and this should be proof that diamoml and plumbago possess 
different grades of fineness, 

i/at through the whole atmosphere are floating particles of 
HCCirly if not quite all of the substanees of the earth. M. Norden- 
skica has analyzed llie metallic substances iron, nickel and co- 
ll. ilt found in the atmosphere at 80^' north latitude. “ 'Fhere are,” 
sa)'S he, “ invisible and infinitely minute grains of cosmic oxygen 
floating in the air." M. G. 'i'issandier communicated to the 
jMvnch Academy of Sciences the results of his experiments 
wiiich show that a vast number of the particles of solid subst; nces 
are volatile in the atmosphere. The spectroscope shows tliat par- 
ticles of sodium exist everywhere in the air, while chemists have 
taken cognizance of carbonic acid, ammonia, nitric acid, carbiiret- 
tecl hydrogen, aqueous vapor, and other elements as being common. 
Is not this a good argument in favor of the superior fineness and 
lightness of atoms which tlius float } The sweep of ethers through 
all substances seems to carry off their lighter atoms into the air 
where very many of them continue to float. VVe may easily con- 
ceive that very refined iron and some other magnetic substances 
may receive slight assistance in becoming volatile from the 
strong magnetic currents of the far north, but what about, sodium 
and other elements whose ordinary atoms arc much heavier than 
those of the atmo.sphere } If there is not a finer, lighter grade 
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of sodium, how could it thus float, for the common sodium atom 
is 23 times as heavy as that of hydrogen, while the nitrogen and 
oxygen of the air are respectively only 14 and 16 times as heavy. 
To say that a light substance can float a heavier one is like say- 
ing that water can float a rock. We may safely conclude, then, 
that atoms wliich float in the air arc generally lighter than those 
of the air itself, and that the lighter atoms, other things being 
equal, will float in higher portions of the atmosphere than the 
heavier ones ; that those of nitrogen, for instance, will naturally 
float a little higher than those of oxygen, being one-eighth lighter, 
that those of carbon will float a little higher than those of nitro- 
gen, being one-seventh lighter, that the lithium atoms will float 
higher than any of these substances, being only one-half as 
heavy as those of nitrogen, while those of hydrogen will float far 
higher tlian any others, being se\en times as light as those of 
lithium, the lightest of atoms next to hydrogen. 

4. Another important fact explained on* the supposition of 
different degrees of refinement in atoms, is the exquisiteness 
of the gradation of colors. While, as we have seen, there are 
probably seven thermal and seven axial sj^irals for the fourteen 
leading colors of the spectrum, including the thermel, yet there 
arc very many times this number of hues and tints progressing 
from one to the other by imperceptible degrees, thus showing 
that one line of atoms m-ay be a little finer than the contigoiis 
line. For instance, we may have a line of atmospheric atoms 
with s])irals for yellow-orange, then another somewhat finer line, 
in which the same .spirals produce a very yellow-orange, or 
almost yellow, and .so with other s]-)ira]s. In this way we gel 
the beautiful variety of nature. 

5. A mystery which is also solved by this hypothesis, is the 
fact that iron and some other minerals have been found hurtful 
to sensitive stomachs when taken in the ordinary mineral form, 
but very bracing and useful when taken in the vegetable form, 
which goes to show that the vegetable processes cannot take up 
the heavier and grosser atoms of a mineral substance, but rather 
its finer ones which are necessarily much better adapted to so 
fine an organization as the human system. 

We are no’w prepared to appreciate the next very importiiiit 
point. 
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Vlll. TiiK Atmospiii:kk ok Spack. 

J^'rom the last paragraph we see that the atoms grow more 
refined and light in proportion as we rise from the earth's centre 
into the sky. Although the earth’s atmosphere is not sufficient- 
ly dense to sensibly refract light over 45 or 50 miles in height, 
still its more volatile atoms and es|)ecially its hydrogen, must he 
continued on into sj)ace. Has it not ocainrd to onr scientists, loho 
admit that there is an ether pervadino' all space, that this ether 
must simply b(' the extension of hydrotpen from the atmosphere of 
the different suns and loorlds I Js not this the real cosmic KTiii<:k, 
the bridge-'ioorh formed on the most natural plan, over which the 
sun forces, star forces, planetary forces and nebulous forces pass 
and repass thronghonl the infinities of space I . The following 
arc some of the reasons for this hy])othesis : — 

1. Hydrogen is the lightest of all known atoms, conseqciently 
it would naturally gravitate into space higlier than the other 
atoms. 

2. Ilytlrogen constitutes about two-thirds of the atoms of all 
water and all aqueous vapor, consequently the hydrogen atoms 
that are thrown off bv all oceans, lakes, rivers and clouds must 
rise higher and higlier into space in ])roportion as they become 
refined. 

3. Hydrogen is produced from water or aqueous contlitions 
])y means of heat, electricity and chemical action, all of which 
exist on the most immense scale in the sun and fixed stars, 
which hy their projnilsive forces in ('onnection with planetary 
and nebulous action, would seem quite sufficient to fill all space 
with this gas in a more or less attenuated condition. 

4. I'he spect|a)scope has shown that there is a vast atmosphere 

ul luminous liydrogen surrounding the sun, whicli, sometimes, dur- 
ing the solar cyclones, projects hundreds of thousands of miles 
into space. Is it reasonable to suppose that the hydrogen at- 
mosphere stops with that which hajqiens to be made visible by 
tile solar heat ; esiiccially when we consider the almost infinite 
tountains of hydrogen gas that are sent forth by this very heat 
itself ^ ' 

5. Hydrogen has an unequaled capacity for heat, has also a 
tnu* capacity for electricity, and is the most elastic and ethereal 
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of all known atoms, hence it is best adapted to form the pathway 
for the ethers which convey heat, electricity, light, color and 
gravitation through interstellar space. There is some indica- 
tion, from the identity of coronal with zodiacal light and auroral 
lines, of the existence of a very attenuated atmosphere extending 
largely throughout space.” (Roscoe’s Spectrum Analysis.) 

6. There being nothing then seemingly to limit the expan- 
sion of the hydrogen over sjxice, and especially as it is eminently 
suitable to act as a scries of carrier atoms, it is doubtless a 
good cosmic ether. The blending of the earthly and ethereal 



Fig. 152. Tlic Ftlioiv.il .\tmi)sj)lKre ot Space. 

atmospheres 1 have represented by fig. 152. As it reaches far 
into space it must become very ethereal in its nature, and ) el 
must have weight. The region between the sun, and earth at 
which its refinement and lightness is greatest, must be incom 
parably nearer the earth than the sun from the fact that the sun 
is ^20,000 times as heavy as the earth, and its attractive force 
must be .suffi den tly great to condense this ethereal gas as full) 
at a long distance as our earth can at a short distance. “ "Tlic 
luminiferous ether,” savs Ganot, “ occupies .space, and althougli 
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it presents no appreciable resistance to the motion of the 
denser bodies, it is possible that it hinders the motions of the 
smaller comets. It has been found, for example, that Encke’s 
comet, whose period of revolution is about 3^ years, has its 
])criod diminished by about 0.11 of a day at each successive 
rotation ” (Cours Elementaire de Physique). When I speak 
of hydrogen as a prominent cosmic ether of space, it 
should be staled that all other elements in a refined form 
]:)robably combine with the hydrogen. On page 270, see 
proofs fnhn spectram analysis of the existence of atoms in the 
ordinary coarser form, and also in a greatly refined form. 

7. I low can these very refined cosmic atoms combine with 
tlu‘ coarser ones near a sun or world ? Can a minute atom 
combine with one which is ten times its own diameter? No. 
'I'lie interstellar atoms which are polarized by the sunbeams in 
connection with the coarser atoms, must have mainly the same 
size of outline but greatly more attenuation in all their parts. 

I low is it that atoms become so ix'fined and light as to be 
huoyed up and carried far out into space bythe heavier atoms 
below them ? Arc minute particles struck off from them, and 
do these particles form into other atoms, and is this the reason 
why the universe evolutes into greater refinement? 

8. The finest portion of this ether must come from the earth 
and other planets rather than from the sun. The condition of 
all SH 'JS is far more primitive and crude than that of planets, and 
must be what our earth was many millions of years ago belore 
it became cooled off and commenced its refining ])rocesses.^' 

'riie eiiiineiiL scientist I iclmholtz s.'xys, “The period of time during whicli tiie 
e.u tli h;is nourished organized ])eings, is still very short when compared to the period 
during which it was a mass of molten rock. Jlishop's experiments on basalt appear 
to prove that to cool down from iooo'’’to 200"^ Centigrade, onr earth must have taken 
350,000,000 years. As to the length of time that ha.-^ been required by the original 
i^ebula to condense itself into the form of our planetary system, it entirely dclies our 
iinagination, and all conjel:turc'^.” And vet after all these ahmxst infinite eras of time 
tlirough which the earth has been struggling in order to get into condition for man 
l>' live in comfort, I’rof. Proet<)r savs, “we find the earth gradually tending towards 
tlie end.” Why ? lleeause the atmosphere which formerly consisted greatly of “hy- 
drochloric acid and sulphuric acid,” lost these ingredients and became mainly “car- 
bonic acid,” while when vegetation commenced the carbonic acid was .absorbed and 
'>ur jjresent atmosphere took its place. Hut this is a mere refining j^roccss. Is there 
•uiything alarming about having the atmosphere <lr‘>|) off its nu)ie poisonous ele- 
ments and become more pure ? “ It seems conceivable,” he says, “that other parts of 

12 



THE SOURCES OF LIGHT. 


I7S 

Does this signify that sunlight is a coarse element } By no 
means, for its cruder elements are strained off by the sun’s outer 
atmosphere, or dcpositcd^ivitk the nebulous matter of space and 
still further refined by our own atmosphere until it becomes one 
of the most exquisite forces in nature. 

9. in lig. 153, is a representation of the way in which the 
atoms must be arranged in this cosmic ether. As will be seen, 
they are arranged conversely, the line a at the left carrying the 
thermal forces from the sun to the earth, and the electrical forces 
from the earth to the sun, while the very next line exactly re- 
verses the i)rocess, thus allowing the electrical forces to pass both 
ways and the thermal forces both ways. This is doubtless the 
usual arrangement of atoms (see fig. 138), and shows how it is 
that the sun does not become exhausted, as it is able to receive 
tlie ethereal forces of all kinds from all quarters of the heavens, 
including planets, comets, stars and nebulous matter at the same 
time that it is transmitting the same to all quarters in return. 
Thus is easily settled a great and troublesome difficulty which 
has ever been arrayed against Isaac Newton and others who ad- 
vocated the emission theory of light, as it scarcely seems to have 
entered the conceptions of people that the sun could /ravVe as 
well as g/Vt’. “ May tliere not be in the heavenly regions,” says La 
Tlace, “another fluid besides light Its resistance and the 
diminution which its emission i)roduces in the mass of the sun, 

the atmosphere will gradually be withdrawn by chemical processes, and that then n 
time will come when the earth will have no atmosphere.” T think my readers, how- 
ever, need not worry for fear the atmosphere will fail them, unless they expect to 
Jive for several hundred thousand years yet. “ It seem to me,” continues the learned 
])rofessor, “ that the w ay in which man is consuming the vegetable supplies of the 
earth must have .m end. When man, the inventor of so many machines wdiich are 
using u)) the su])plies of coal, when man insists upon using the materials of the earth 
at such a rai)id rate, we begin to .sec our way toward an end.” 'Phe Professor should 
remember that but a small part of the earth is lunv really cultivated •, and besides Ihi". 
statistics show that much that is cultivated is a perversion, several timesmore money 
and effort being spent to gain liquor, tobacco and other hurtful things than to gain 
food. 'Pile fact that coal a!id fuel are being used up rapidly for machinery, cooking, 
etc, should not give the least uneasiness, as anv one who has looked into the tine 
forces of nature, will readily understand that far greater j)olencies are yet to In 
evoked from electricity, magnetism, sunlight, air, water and the finer ethers for heat- 
ing, lighting, locomotion and driving machinery than the world now dreams of. MiP 
Icrites and scientists who w^onld thus destroy us before onr time, just as wo arc getting 
ready to live, should remember that nature’s general plan is to allow fruit and w^orlds 
to come Lo matnritv before permitting the processes of destruction to commence. 




I'i”. 15^. Thu Sun, Earth and the lOtlu iL-.d pr.thw.iN ot the Solar Etlici''; converse lines ol 
h(jins polarised and traversed by Solar ethers l)et\\e(‘n the siin and earth ; converse lines ot 
niotlicr layer of atoms arranged ohlitpiely ; 1/. converse lines ot still another obi i(|iie layer ot 
itoins ; N. North Pole ; S, South jxile ; E. Ki|uat(5r ; i, 2, la\er ot moltnn iron beneath the 
•nth’s surface; 5, North Ma”netic I’ole; 7. >«»uth Magnetic Pole; 2 , 5, currents of tluanio 

‘ lectricity flowin'^ northward: 2, d. 7, currents of thermo electricity Howin” southward, llu- 
'lotted lines just below the earth's surface show layers of cooled iron while the magnetic cu)\(S 
issuin'^ from them are shown bv the curved doited lines ; S, <), 10, etc., show lines of theinio 
'‘lectricity are drawn into the earth by the magnetic currents, by means of \\hirh tlie magnetic 
needle is made to dip 




i8o 


THK SOUKCKS Ol* LHillT. 


ought at length to destroy the arrangement of the planets, so that 
to maintain this, a renovation would evidently be necessary.” 
(System of the World, vol. ii. p. 332. ) Just liovv this renovation 
takes place may he seen by this atomic law. 

TO. Such is the crystal ])athway over which such boundless 
floods of luminous and other forces are transmitted through 
space, and such are the links on which all worlds are hung and 
by means of which the universe is held together. 'Fhe tide of 
light which comes to us seems almost limitless, and yet our planet 
receives only a 2300 millionth part of the sun’s power. It may 
be asked, how can light come to any given point of the eartli 
from so many ditferent directions as long as the lines of the eo.s- 
mic ether in each layer of atoms must naturally lie parallel to 
each other or at least aj)|)r()xiinately so d'his diflicultv at once 
vanishes when we consider that there must be layers of atoms 
almost infinite in number jiointing in every conceivable direction ; 
thus one layer has polarized lines in the direction of r, c, an- 
other perhaps direct 1\' under it has all its lines [)arallel witli /^ 
another still under that in the direction of ct and so on. 'Fhoii- 
sands of these minute layers can strike the eye at once, and thus 
render visible objects in every j-^ossible direction. 

II. Gravitation must be able to use these atoms and their 
ethers, as well as the atoms of much finer atmos[)heres which in- 
terpenetrate the cosmic ether, as })ath\vays for its sublime moxe- 
ments, some conception of which we may gain when we laailize 
the vortical suction of lines of atoms. 

IX. — I'm: Ai’koka IIokkaijs (Noktiikkx Ljciits) 

Has its culmination of power about the north magnetic pole, and, 
as in the case of meteors, gives its most brilliant eflects in au- 
tumn. It is .seen more and more vividly in proportion as the 
observer approaches the magnetic ])ole. It is preceded by a 
dingy appearance of the sky in the north, sometimes sj)reads out 
in a luminous arch of bluish while (see fig. 96), sometimes darts 
up streamers of light, sometinu*s ex|)and.s into luminous ribbons, 
sometimes it flickers with radiations that are called merry dancers, 
and occasionHlly in the far north it widens over the whole northern 
sky like a cu])ola of fire su.stained on vari-colored pillars. Thi-^ 
phase is called the Boreal Crown or Corona, \yhen the lights nri‘ 
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bright they sometimes assume the colors of green, purple, violet 
and rose. They have been estimated to extend from five to 
several hundred miles in height. But why do they appear at 
the north, and why do similar phenomena called AURORA 
AUS'I'RALIS, or Southern Lkuits, appear in the southern 
hemisphere around the south magnetic pole? In order to 
understand this it will be necessary to explain something of 
the earth’s electrical and magnetic forces, more of which will 
be given in the chapter on Chromo-Dynamics. 

X. — T E R R icsr RI A l. F O RC ES. 

1. Fig. 153 will assist in understanding the earth’s forces. 
It should be remembered that electricity is ever attractive of 
heat and heat of electricity, and the more intense the heat or 
electricity the more intensely it attracts its contrast. But it 
is well known that in the northern hemisphere strong currents 
of electricity are ever flowing northward, and especially toward 
the north magnetic poles, the very regions in which electricity 
is the most abundant and powerful and the very region toward 
which the magnetic needle is . swept by the electric currents. 
Ilow is this? As follows — the magnetic poles arc mighty 
vortexes of electricity drawn by the earth’s interior heat, as 
shown by the fact that the free magnetic needle is swept 
directly downward so that its direction is vertical. These 
vortexes produce northward currents in the northern hemi- 
sphere and southward currents in the southern. Why do not 
these currents aim at the north pole instead of the north mag- 
netic pole which is 1 farther south ? Because the north mag- 
netic pole is the centre of the greatest cold. Why? From the 
fact that it is located on land where the mineral action engenders 
the most intense electrical and magnetic currents, while the 
earth’s north pole is evidently covered with water which iscom- 
j^aratively a poor conductor of electricity. Sir David Brewster 
was the first to prove that there are two special magnetic poles in 
our northern hemisphere, or two points of maximum cold in which 
the needle stands in a vertical direction, although there must be 
other points also where sufficient masses of iron exist to excite 
'Strong magnetic action. There are probably.as many as two mag- 
netic poles in the southern hemisphere also, one of which has al- 
J eadybecn discovered. Sir James Ross discovered one of the north 
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magnetic poles in 1830. It is north of Hudson’s Bay in latitude 
79° north and in longitude 96'' 43' west. This is the point 
towards which the electrical currents of a considerable section 
of the earth, including North America and vastly more, are ever 
tending, and these currents account for the direction of the mag- 
netic needle which varies more and more from the true north as 
we go east or west of this meridian. This too shows why all 
sensitive and delicate persons sleep much more comfortably with 
their heads to the north, as a])undantly demonstrated by Baron 
Reichenbach, for in this way the cool electrical forces move to- 
wards their heads instead cf their feet. See Chromo Dynamics, 
XI. . 

2. In the figure, 4, S represents these electricities as flowing 
nortliward in the northern hemisphere and 6, 7 as flowing south- 
ward in the southern hemisphere. The space i, 2, 3, enclosed 
between two arcs of a circle represents the layer of molten iron 
below the crust of the earth which, being somewhat light as a 
metal, cannot be located so far towards the centre of the eartli 
as the heavier metals, such as copper, lead, gold, silver, platinum, 
etc.,*' Above this line nearer the surface of the earth are tlu* 
metals which have been thrown uj) by volcanic action and 
cooled off. The most abundant of these is iron whicli being 
spread out over the whole crust of the earth T have represented 
by the dotted line, just below the surface. We have seen whal 
causes the thermo-electric currents which must be strongly of 
the magneto grade of electricity as they sweep the magnetic 
needle towards the jxdes (i.e. the magnetic poles). But what is 
the cause of tlie earth’s magnetism ? Iron is the natural elemcnl 
of magnetism and when electrified becomes magnetic. Tlic 
molten iron 1, 2, 3, however, cannot be magnetic, as heat des- 
troys the magnetic curves. The cooled iron nearer its surfai t' 
then must be its generating power. But how can nature im[)arl 
electricity to this iron ? Under the head of Galvanism (Chap I If 

^ I have represented the iron in the figure as being thinner in its mass at the 
equator then at the poles. All the interor metallic and heavy substances being i'l 
a molten condition must be thrown nearer to the surface at the equator than at the 
poles bv the earth’s axial motion, which at the surface there, is a thousand miles an 
hour. The abundance of volcanic action in the torrid zone, argues in the satin 
direction, as the melted matter underneath forces its way more easily through il"- 
thin crust near the equator. 
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XXXI V), we have seen how different metals connected by acidula- 
ted water joined by a wire to complete the circuit, at once arouse 
electricity. It is well known too, as Faraday proved, that an alka- 
line substance combined with the water, will also excite the elec- 
tric current. Now in the earth, above and below iron, are various 
metals and substances which will generate and conduct electri- 
city, and the moisture which everywhere saturates the earth, in 
connection with such alkaline sub.stances as lime magnesium, pot- 
assium, etc., are admirably suited todevelope electrical action over 
the crust of the earth and especially in connection with the iron. 
This makes the earth then a continuous battery and sets into 
action countless magnetic curves extending all the way from the 
equator to each magnetic pole. These curves may be from inches 
to miles in length, and must grow higher and steeper as they aj)- 
proach the great electrical action of the poles. I have gi\'en a 
rude representation of some of these curves in the heavy dotted 
lines of the cut At the equator the heat is so great as toi)retty 
much destroy these curves. We may now explain the mystery of 
tJic dip of the magnetic needle. It is well known that the needle 
points to the magnetic pole, or is arranged in what is called the 
magnetic meridian, yet if so hung as to be free to move up and 
down as well as towards the north and south, the north pole will 
dip towards the earth in the northern hemisphere and the south 
pole the same in the southern hemis])hcrc. At the magnetic 
poles the needle stands perpendicularly to the earth, showing that 
a very steep or vertical electrical current is sweeping into the 
earth, but its inclination averages less and less until the equator 
is reached where the needle is mainly level, ddic dip undergoes 
some changes from year to year, owing doubtless to changes in 
temj^eraturc or of the earth’s interior conditions, etc. In Lon- 
don in 1723, the dip reached an inclination of i>i 

it was only 67^56' 3". In Peru it is o^’ ; in Cape of (iood Hope 
34^’; in Gottingen 68"22'52"; in Edinburgh 7^37^^; in New 
York 73^^14' : in Hudson’s Hay between <89 and 90'\ What is 
th e cause of this ? At a distance, for instance, not very far north 
of the equator the magnetic curves mu.st rise but little above the 
earth’s surface, and directed by northward flow of out-going elec- 
Picity must pass northward and enter the earth with a feeble 
'^h>pe. As this passes through the air and enters the earth, it 
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must deflect some of the thermo-electric and atmospheric elec 
trie currents with it and so carry the northward end of ihe ncedk 
somewhat downward as seen in 8, 9 etc. of fig. 153. Farthci 
north where the curves become more intense and steep from the 
cold, or possibly from the great masses of underlying iron, tlir 
needle must dij) still more, while at the magnetic poles, see 5. thr 
curves must become almost perpendicular and drawing in some 
of the thermo-electric currents cause them to penetrate deeply 
into the earth until they strike the molten iron 3, and pass soutli- 
ward. As it ai)i)roaches the equator (2) where the iron is crowd 
cd out thin and pushed up near the surface by the heavier metals 
below under the earth’s axial motion, the ascending electrical 
currents may be supposed to draw them outward into the air 
again, and so a complete circuit is formed through 2, 4, 5, 3,2, 
Why does the needle dip ? Because the end of strongest 
attraction draws itsedf downward. 

3. Do we not tb.en have a key to these polar lights ? Are 
not the arches which .sometimes appear simply the result of 
magnetic curves sweeping through nebulous matter. Is not the 
red light which appears caused through im andescent hydrogen, 
the green light by incandescent floating ])articlcs of iron, cai - 
bon, oxygen and perhaps other substances whose combined spec- 
tra are strong in the green, blue, yellow, and so on ? Is not this 
incandescence a necessary result of such powerful centres of elec - 
tric and magnetic force when striking against masses of volatile 
matter? It should not be presumed that the aurora borealis ap- 
pears only at the north magnetic pole, but rather northward, the 
electricity in that direction through the northern hemisphere 
being greater than it is southward, though its culmination is at 
the pole, of course. As proofs, then, that these polar lights arc* 
caused through electrical and magnetic action, we have the fact 
1st, than the magnetic needle is always greatly excited at theii 
occurrence, .sometimes varying many degrees from its ordinal} 
position ; 2dly, similar phenomena have been repeatedly produced 
by electricity artificially ; 3dly, their greatest power is at the 
magnetic [)oles ; 4thly, the magnetic poles as we have seen are the 
gieatest terrestrial centers of electricity and magnetism. These 
and several other reasons seem to settle the matter conclusively, 
especially when viewed in the light of atomic and chemical ac- 
tion already explained. 
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4. Wliy is it that the aurora borealis appears in its highest 
l)rilliancy in the autumn unless it be tliat the nebulous matter 
which is ever revolving around the earth becoming condensed by 
the change from warm to cold, falls sufficiently low about the 
north pole to receive the play of the magnetic and electric forces ? 
Why is it that meteors arc also most abundant in autumn, if por- 
tions of this same nebulous matter, becoming condensed in the 
same wav', are not sent through our atmosphere by their increas- 
ed gravity ? 

Xl. 'I'liK Solar .V iMosnm'.Ki:. 

I. Tile heat of the sun is so immense that all of its metals 
;nul other substances become intensely incandescent on its sur- 
face, or exist in the form of luminous vapors for thousands of 
miles from its body. Prof. Tyndall, in harmony with the opinions 
of Mayer, Kirchlioff, etc., describes it excellently as follows: — 
“ Without doubt the whole surface of the ^sun displays an un- 
lirokcn ocean of fiery fluid matter. On this ocean rests an 
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(f.iais). ( l’'eilit/sch ). 

Atmosphere of glowing gas — a flame atmosphere, or photospliere. 
ihit gaseous substances, when compared with solid ones, emit, 
even when their temperature is very high, only a feeble and 
tiansparent light. Hence it is probable that the dazzling white 
i'ght of the sun comes through the atmosphere from the more 
solid portion of the surface.” 

-• “The spectroscope,’' .says Prof. Roscoe, “is the instrii- 
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mcnt ])y which the extraordinary phenomena of physics havo 
been revealed, and the first step towards the extension of our 
knowledge has been the examination of the light emitted by 
those remarkable protuberances, or red flames, which, during 
a total eclipse, are seen to dart out from the surfaces of the sim 
to the enormous height of some 80,000 to 90,000 miles. * * 
T.ockyer’s investigations have not only proved that these singular 
l)rominences consist of glowing gaseous hydrogen, but have 
revealed the existence of an atmosphere, chiefly consisting of 
incandescent hydrogen, extending all round tile sun’s surface. 
ThQ prominences are only local aggregations of this local 

enveloj)e of glowing hy- 
drogen, which extends for 
5000 miles in height, and 
lias been termed the 
Chromosphere, to distin- 
guish it from the cooler 
absorbing atmosplicre 011 
the one hand, and the 
light giving photosphere 
on the other.” During 
a total eclipse of the siin 
vast luminous projections 
called corona make their 
apiiearance, as seen in 

154 . 155' fi'id IS''*- 

Tliese figures would seem 
to suggest opposite polar- 



I'i^. 15^. 'riic Sun's coronal prominences, sketched izatioilS of foiCC Oil dit 
durin- tlic eclipse of iS6S. 

3. 'I'he movement of this luminous hydrogen, when wrought 
up into the terrific hurricanes which frequently take place in tlie 
sun’s fiery atmosphere, is something fearful to think of. Lockyer 
discovered by his spectro.scope gales which moved from 40 to 
1 20 miles per second, or about 3600 times as swiftly as an earthly 
hurricane, while Frof. Young, of Dartmouth College, saw a mass 
of flaming hydrogen move upward over 200,000 miles from the* 
surface, 100,000 miles of which was traversed in lo minutes, a 
velocity about 600 times as great as that of a cannon ball ! And 
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\ ct some have been so absurd as to suppose the sun to be the 
abode of certain spiritual intelligences, while others have gone 
so far as to declare that even human beings dwell there, although 
the heat and fearful play of forces must be great beyond all. 
conception, or measurement of earthly instruments. 

4. The metals that exist in the luminous atmosphere of the 
sun have been examined by Lockyer, Huggins, Angstrom, 
\'(»ung, etc., by means of the spectroscope, and thus far have 
licen found to be 17 in number as follows : 


1 Sodium, 
j. Calcium. 

3. IJarium. 

4. Magnesiiiin. 


5. Iron. 

6. Chromium. 

7. Nickel. 

8. Copper. 

17 - 


9. Zinc. 

10. Strontium. 

11. Cadmium. 

12. Cobalt. 
Rubidium.*' 


13. Hydrogen (gas). 

14. Manganese. 

15. Aluminum. 

16. 'I'itanium. 


5. The materials of the sun itself, as well as of tlic planets, 


must l>e the same as those of our own world, all having had a 
(•(Mumon origin as'we have already seen. 

6. Andrew Steinmitz, Esq., of the Middle Temple, London, 
says ; — We can no longer consider light as merely consisting 
of infinitcssimal particles, or as infinitessimal waves : we may now 
conclude that it is metallic ; that .sun.shine consists of a metallic 


shower ; the beneficent sunshine bathes us with elementary 
iron, sodium, magnesium, calciun^, chromium, nickel, barium, 
('o|)[)er, zinc and hydrogen.” But metal which can thus float in 
sunbeams is incomparably finer than that which lies in hard 
masses in the darkness of the soil. 


7. The following arc the sun’s outer conditions, commencing 
with the most refulgent (See fig. 153) : — 

1st. The luminous sui face of the sun’s body. 

2d. T\\t Photosphere, or heavy flame-atmosphere of vaporized 
nictali^ as well as oxygen, hydrogen and other gases. 

3d. The Chromosphere, extending some 5000 miles beyond 
the photosphere, and consisting of the atmosphere of red incan- 
descent hydrogen, combined with finer and more ethereal ele- 
ments of metals than those of the photosphere. 


^ Since writing the above, the Journal of the Franklin Institute has given Prof, 
th.aj)er’s paper, read before the American Philosophical Society on July 20, 1877, in 
"l^ich he announces the discovery of oxygen, and probably of nitrogen and other 
^‘lements, in the solar atmosphere, by means of photography, their spectra being 
desiernated by bright instead of dark lines, as in the Fraunhofer scale. 



i88 


THK SOUKCKS OF LIGHT. 


4th. The Obscure Hydrogen Atmosphere still farther outward 
than the Chromo.sphere. Thi.s is doubtless more or less incan- 
descent, and yet without a sufficiency of gross matter to be 
visible to us. 

5 th. The Cosmic Ether or more subtile bridge work, which 
becomes finer and finer as it extends outward into space to form 
the pathway of the solar and other fluid ethers. 

XII. Facul/K and Spots on the Sun. 

1. Sir William Herschel supposed the body of the sun to be 
a dark mass surrounded by a luminous atmosphere, through the 
openings of which at times the dark surface would appear. Kirch- 
hoff showed the incorrectness of this theory, as the interior of 
the sun must be white hot, and concluded that these spots were 
clouds floating in the solar atmosphere. We have seen that there 
arc tremendous commotions and tornadoes in the atmospher(‘ of 
the sun, and we may well suppose that the body of the sun itself 
must be subject to great volcanic eruptions and perturbations. 
What are called faculce, or bright spots, seem to be caused by 
some volcanic action, as the spectroscope reveals an npzvavd 
movement of “ incandescent, vapors of sodium, iron, magnesium, 
barium,” etc.', attended with great luminosity. Near these bright 
spots, or clo.sely connected with them, are the da?'k spots, .some- 
times called macuke, and these are generally seen descending. 
Is it not evident thatthe.se masses of partially opaque matter arc 
the clouds of sub.stance thrown up for some time in continiious 
luminous columns whicli we callfacula:, and that these clouds, bv 
reaching the upper atmosphere, become cooled off and conse- 
quently dark } Is not the fact that they float along the sun’s 
disc with a gradually descending motion proof that they ha\e 
become condensed by the cold, and so are carried downward b\ 
their own gravity.^ Lockyer describes a cloud of incande.scent 
magnesium that he saw floating high above a prominence, and 
the whole phenomena of these facuLx and maculae seem easy of 
explanation by inductions which we may draw from the revela 
tions of the spectro.scope. 

2. When viewed with a telescope the sun is observed to ]>o 
mottled over its whole surface with small dots or pores which 
when carefullv watched are seen to be iii a constant state of 
change. 'Fhese are probably smaller mas.ses of vaporous matter 
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' 57- Comparative sizes of tlie Sun and riaiu-t'. after t iuillemin. with a vi(“\v of some of 
the spots and mottled appear.inie of sim. 

which liavc risen upward and become cooled and darkened, and 
which then by their increased density sink again to become 
^^cited and rarified before going through the same process. 
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XIII. Solar Statistics. 

Some of the follo\vin.i^ statistics arc ^iven according to Prof. 
Young, the well known astronomer of Dartmouth College, and 
others are in harmony with the figures of general astronomic al 
science. The diameter of the sun 860, 000 miles ; size 1,280,00a 
times that of the earth ; average density, one-fourth that of the 
eartli; Weight over 2,000,000,000,000,000,000,000,000,000 (2 oc - 
tillions) of tons, or nearly 750 times as great as that of all the 
combined planets and asteroids ; meap distance from the earth 
about 92,250,000 miles ; distance on Jan. ist, 90,750,000 miles, nr 
3,000,000 miles nearer than in summer ; the weight of any siih- 
stapee at the sun’s surface is 27^ times as great as it would be 
on the earth. The sun revolves around its axis in 25 J days, and 
moves through space, according to Struve's estimate, with all its 
family of worlds, about 412,000 miles per day, but in reality jnoh- 
ably far more raj)idly, judging e.specially from .some similar orbs 
in our system. The number of worlds so far (fiscovered include 
8 as ordinary planets, 22 moons and 106 asteroids, a very minute 
class of worlds probably of a fragmentary nature, and revolving 
between Mars and Jupiter. So our sun, with ts family, must he 
a pretty large and heavy pet for its parent sun to carry around, 
and yet quite diminutive compared with many of its starry mate s. 
Prof. IToctor asserts that Sirius, sometimes called the Dog Star, 
is 5,000 times the size of our sun.* 

XiY. Sl'n Powkk. 

I. If the sun is thus able to vaporize the coarse and heavy 
metals and hurl them thousands of miles into .space, how much more 
easily may it be supposed to propel the exquisitely fine and elastic 
ethers through untold millions of miles to our earth and to distant 
St ar.s, especially when aided by the vortical suctions of the co.smic' 
ethers. Put many persons think of the sun’s rays as having all 
the power which they awaken, in themselves, aside from the 
objects with which they come in contact. It is a well knoien 
f(U't that these rays have almost no sensible heat in passing throHe;l 

* Prof. Hall cjf the W.ishington Observatory, by the aid of the great telcsi i'.k-, 
iias discovered z minute Moons of Mars, which I have included in the estim.a' , 
and r.^'w astcroid.s .seem to he discovered every year, the tabic must from tinu 
receive some modification. 



07ir atmosphere, but owe their great effeet to their impact upon, and 
chemical affinity ivith, the elements of our earth. If they sti ikc 
the earth vertically and for some time continuously as in the 
torrid zone, the earth becomes greatly heated, and by convection 
and somewhat by radiation, the atmosphere becomes heated 
thereby. If they strike the earth obliquely, as in the frigid zones, 
only a small number of rays comparatively reach the soil and the 
chemical action is too feeble to produce much heat. If they 
strike the summit of a high mountain, even in the torrid zone, 
they are unable to impart much sensible heat, ist because the 
great mass of atmospheric strata which are heated by convection 
arc much below this, thus leaving the summit far up in the 
colder electrical strata; 2dly, the form of the mountain receives 
most of the rays obliquely, and 3dly, the summit being above 
most of the clouds, there is nothing to shut in the reflected rays 
and hence they are lost in space. 

2. General Plcasonton gives extensive space in his work on 
“ blue and Sun-Lights," to the advocacy of the strange fancy 
that the sun is not the source of heat to the earth, because he 
discovers that the heat is not perceptible in coming through the 
atmosphere, that high mountains arc cold, even in warm regions, 
etc. But on the same principle, neither is the sun the source 
of light, for as will be shown in the next paragraph, without the 
aid of solid ])articles in our atmosphere, it might beam on us a 
thousand years and we should still be in total darkness. 

3. But here as usual we must combine the duality of action , 
and reaction, of fluid and static elements, before we can get the 
beautiful effects of nature. Jwen Tyndall in the following sun- 
hurst of eloquence concerning the sun, has seemingly, for the 
time being, forgotten this principle: — “ Jle rears the whole vege- 
table world and through it the animal ; the lilies of the field are 
his workmanship, the verdure of the meadows and the cattle 
upon a thousand hills. He forms the muscle, he urges the 
blood, he builds the brain. His fleetness is in the lion's foot ; 
he springs in the panther, he soars in the eagle, he slides in the 
snake. He builds the forest and hews it down, the power which 
raised the tree and which wields the a.xe being one and the same. 

I lie sun digs the ore from our mines, he rolls the iron, he rivets 
iiicqdates, he boils the water, he draws the train. He not only 
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grows ttie cotton but he spins the fibre and weaves the web. 
There is not a hammer raised, a wheel turned, or a shuttle thrown, 
that is not raised and turned and thrown by the sun. llis energy 
is poured freely into space, but our world is a halting place 
where this energy is conditioned.* * The sun comes to us as heat, 
he quits us as heat, and between his entrance and departure, the 
multiform ])owcrs of our globe appear.” I would not unnecessarily 
criticise the words of this masterly exponent of experimental 
science, but it seems to me that tlie foregoing will tend to mis- 
lead, as it evidently gives the sun a greater share in all tlic 
matters named, tlian the earth, which is untrue. The sun is simply 
the positive principle and the earth the negative, neither of which 
could do any of these things without the other. We have seen 
that without the earth's co-operation we could get no sensible 
heat or light from the sun. We can gain powerful solar ethers 
however, with which the terrestrial elements may unite to })n)- 
duce the effects of heat and light. 

4. Following the same style of reasoning as the above the 
distinguished physiologist Ur, Carpenter says that “ Spirit is the 
sole and single source of power.” And yet not a thought, or 
feeling, or asi)iration or insj^iration can ever come to us in this 
life, aside from a physical brain and body as the negative princi- 
ple, in connection with which all spiritual action must take place, 
while in the next life the spiritual Jx)dy," of which St. Paul 
speaks, may constitute the finer negative princi])le there, in con- 
nection with which the spirit must act. (See Chap. Second, 
XIV — XVni.) It would be <'orrect to say that spirit is the 
positive principle of power, or the sun is the positive principle of 
power, and would not mislead, for then we should understand 
that there must be some negative princijde without which no 
action could take place. I dwell so much on these dual correla- 
tions f)f things from the fact that they are so widely misappre- 
hended. When 7'yndall says “ the sun comes to us as heat, 
he quits us as heat,” the expression is a little careless, as the solar 
ethers come to us partly as heat and partly as cold or electricity, 
although the electrical ravs probably arouse a greater heat after 
they get lyu'c hy means o^ chemical affinity, than do the thermal 
rays thenl.selves. 
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XV. The Production of Light. 

1. After traveling through this long pathway of principles 
and facts, 1 think we have the way prejmred, at- last, for quite a 
complete apprehension of the method by which light is produced. 

2 . How does the sun produce the effect of light upon the earth I 
It has been shown by experiment, that the solar ethers hurled 
through our atmosphere, are not abl^ of themselves to produce a 
grade of light sufficiently compact for our vision to take cognis- 
ance of. The following from William Spottiswoode, K. R. S. 
is in point: — “What produces the effect of light from all parts 
of a clear sky } The sky is pure space, with no contents save a 
few miles of atmosphere of the earth, and beyond that, the impal- 
j)ablc ether, supposed to pervade all s])ace and to transmit light 
from the furthest limits of the stellar universe. The ether is, 
however, certainly inoperative in the diffusion of light now under 
consideration. But a very simple experiment will suffice to show 
that such a diffusion, or, as it has been better called, a scattering 
of light, is due to the presence of small particles in the air. If 
a beam from an electric lamp or from the sun be allowed to pass 
through a room, its track becomes visible by its reflection from 
the motes of floating bodies, in fact by the dust in the air. But 
if the air be cleared of dust by burning it with a spirit lamp placed 
underneath, the i)eam disappears from the parts so cleared, and 
the space becomes dark. If, therefore, the air were absolutely 
j)iire, and devoid of mattei’ foreign to it, the azure of tlie sky 
would no longer be seen, and the heavens would appear black ; 
the illumination of objects would be strong and glaring on one 
side, and on the other their .shadows would be deep and unrelieved 
hy the diffused light to which we are accustomed. Now beside 
the dust there are always minute particles ot water floating in 
the atmosphere. These vary in size from the great rain droj)s 
which fall to earth on a sultry day, through intermediate forms 
of mist and of fine fleecy cloud, to almost invisible minuteness. 
It is these particles, whether of water or other matter it is perhaj)s 
difficult to say, which scatter the solar rays and suffuse the h.eavcns 
with light. And it is a remarkable-^ fact established by Prof. 
1 yndall, while operating with minute traces of gaseous vapors, 
that while coarser particles .scatter rays of every color — in other 
words scatter white light-— finer particles scatter fewer ra\ s from 

13 
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the red end of the spectrum, while tlie finest scatter only those 
from the blue end. ^Vnd in accordance with this law, clouds are 
white, clear sky is blue.” (Polarization of Light, p. 82). 

3. Tyndall, Bhickc, and other scientists give accounts of 
experiments in which different particles of floating matter tend 
to produce different color effects, and are of the opinion that the 
bacteria or infinitessimal insects that exist so abundantly in the 
atmosphere, especially in that which is warm, add very materially 
to the illuminating effect. This is doubtless true, as these ani- 
malcules are endowed with the special activities that belong to 
life. Tyndall and others show that the finer particles of matter 
tend to induce the colors of the violet end of the spectrum, while 
the coarser induce those of the red end. This is doubtless correct 
as we have already seen, so far as it applies to the ethers which 
constitute the material portion of colors. Prof. Lommel and most 
other scientists admit that ordinary coal gas, oil-lamps, etc., owe 
their principal luminosity to ignited solid jxtrticlcs of carbon. 
But what are the solid particles of the atmos])here which are thus 
kindled into light as the solar ethers sweep through them. To 
an.swer this we must look somewhat into the 

XVI. Constitution of the Atmo.sphere. 

i. The usual composition of the atmosphere, as given by 


chemists, is as follows ; — 

Oxygen (slightly magnetic) number of per cent 20.61 
Nitrogen (diamagnetic) 77^95 

Carbonic Acid (CO.) a chemical combination .04 

Aqueous vapor (H O) “ “ 1.40 

Nitric acid (N.O,) “ \ 

Ammonia (NH4 “ “ \ Traces. 

Carbiiretted 1 lydrogcn (CH4) “ ‘‘ ) 


2. ILit we have seen (VII, 3) that nearly, if not quite every 
sul)siance of the earth is floating in a refined form through the 
atmA)sphere, as shown by Tissandicr, Nordenskica, and by deduc- 
tions from the general laws of matter. We see by the above 
that while oxygen and nitrogen are the ruling elements of the 
atmosphere, carix)n, as in the carbonic acid, and hydrogen as in 
the vapor, and ammonia and marsh gas or carbiiretted hydrogen 
are also ingredients. Hydrogen being the champion heat atom 
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of the world, must be the enkindler of flame and a great promoter 
of incandescence and luminosity in the contiguous atoms. .Vc- 
diiun is also revealed by the s|)ectroscope as an ubiquitous 
element of the air. “'fhere is not a speck of dust, or mote in 
the sunbeam, ’ says Prof. Roscoe/‘ which does not contain chloride 
of sodium (salt). Sodium is a ])revailing element in the atmos- 
phere, we are constantly bathing in portions of this elementary 
substance together with the air which we inhale. I'wo thirds 
of the earth's surface is covered with salt water, and the fine 
spray which is being carried up into the air eva]iorates, leaving 
the minute specks of salt which we sec dancing in the sun." 
This sodium among other elements has a grand mission to fill 
for when ignited, constantly gives out yellow light, the central 
principle of luminosity, by which the universe is revealed. Under 
the head of Chromo-Dynamics, definite facts will be given to 
show that all objects throw off their volatile elements into the 
atmosphere. So we have the oxygen as a jirominent ])rincii)k\ 
giving off when ignited, as shown by the spectroscope the blue, 
red, violet, yellow, indigo, green, etc., and most abundant of all 
the nitrogen, which gives more or less of all the colors, and other 
gases. 

3, Hut fine ignited ga.ses are not sutficient except when highlv 
compres.sed as in chemical combination.s, to give out light for 
])ractieal purposes, and consequently it is necessary to have solid 
iwticles or chemical com])ounds including carbonic acid, sodium, 
chloride, etc., to help in the process of lighting the world. These 
l)articles when struck by the solar rays, or by artificial light, 
become ignited and constitute diminutive tire-balls which mav 
be called InimncUcs (little lights). Phese luminelles may consist 
of hollow globules of va])or, molecules of carbonic acid, or perhaps 
larger masses consisting of .several molecules of different solid 
substances, or the bacteria before spoken of. 

4. has endeavored to prove that there is no glowing 
^olid matter necessary for the ])roduction of light, simply be- 
cause he can place gases under a pressure of ten to twenty at- 
inosjdieres, and cause a light which one can read by. Of cour.se 
a large number of atoms or fiery particles in a given space would 
he more luminous than a small number. Hut ordinary light is pro- 
dueed under no such compression. lie says the light of coal 
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^as or candles is not [)rodiiced by solid particles of carbon, but 
“ by the ignition of highly condensed gaseous hydrocarbons.” 
Me may call them oasrons if he pleases, but these gases must 
have countless luminclles, as will be shown by millions of black 
j)articles which gather on a brass or a silver knob held in the 
flame for a few moments. The luminelles which flcxit in the 
atmosphere at an ordinary heat and pressure must be much more 
minute and refined than these carbon luminelles of the flame, for 
Ihey are ignited or cooled off by the solar ethers instantaneously, 
and their heat is usually so soft as to give no painful impression 
to the eye or to the skin as it falls upon us. But just how are 
luminelles set on fire so as to afford us light and color of various 
kinds Before considering this we must learn 

XVI 1. How Cough JCfffxts are PRODUCEn. 

I. We ha\e alieady seen in Chapter Third, how different 
colors are formed by different sized spirals in connection with 
the different grades of ethers which pass through these spirals. 
But what causes gold to appear yellow, or coal black, or snow 
white, for instance ? Cold is yellow because it has one spiral of the 
right grade to repel K'iX reflect the yellow-forming ether while it 
has other spirals which receive the other color ethers more or 
less within themse lves and thus hide them. If all of the spir- 
als had such an affinity for the other color-ethers, and their 
atoms could become polarized in such a way that these ethers 
could be transmitted entirely through them, it would be trans- 
parent like the air or nearly like clear glass. If its spirals 
should briskly rej)el all of the color-ethers into our eyes it would 
give us the effect of white; if they affinitize with them suffi- 
ciently to draw them all within its surface, the effect would be 
blaek\ if they should absorb a ])art of each color-ether and reflect 
a TKirt, the effect would be norma! i^ray ; if a majority of each 
color-ether is reflected, light gray result, and if a majority 

absorbed, dark gray would appear. If the red and part of the other 
colors should be reflected it would cause red-gray, and the same 
principle applies to the other grays. If nearly the whole of the 
red or the bdiie should be transmitted, while the other colors were 
absorbed, reflected, or slightly transmitted, we should have the 



HOW COLOR EFFECTS ARE PRODUCED. 


197 


effect of red-glass, or blue-glass, or any other ccdorcd glass 
according to which color predominates. 

2 . Let us see, then, how rays of luminous ether can pnxluce 
the effect of light. 'Fake the yellow ray. for instance, the center 
of luminosity. Sodium, magnesium, iron, and other substances, 
when under the terrific heat at or near the burning surface of the 
sun have a tremendous repulsive action upon all yellow-forming 
ethers including fine i)articles of their own substance, and project 
them into space. Before getting entirely away from the solar 
atmospheres, however, the coarser part of these ethers is strained 
off while the finer part proceeds through space and strikes our 
atmosphere. According to the principles of chemical affinity 
already explained (Chapter Third, XXXVI f, 10), the atoms of 
both nitrogen and oxygen must liave an especial affinity for the 
principal yellow-forming ethers, as they are strong in violet, and 
thus become ignited as they pass through, aided in this ignition 
by proximate particles of hydrogen, which arc so quick to take 
fire, and which constitute an ingredient of vapor. So far the 
globules of vapor are the principal sources of light, but that is not 
sufficient. All luminellcs of materials like themselves, such as 
sodium, magnesium, etc., must be repelled at their touch, ignited 
by their impact against them, and many of them driven on to 
the earth before their power. Violet-colored luminclles having a 
t'hcmical affinity for them will transmit them freely and become 
incandescent thereby, and luminelles of various colors will be 
met and ]:)enetrated in the same way, for, as Isaac Newton has 
shown, all styles of matter, however opaque or however colored, 
become more or less transparent to light, in case they are in very 
minute masses. The same ])rinciple holds true w,ith reference 
to the other color-forming ethers, the violet ethers sweeping with 
s])ecial ease through luminelles of sodium, magnesium, etc., in 
which yellow is active, the blue ethers sweeping with especial 
ca.se through the hydrogen of vapor luminelles, in which the 
red principle in the spectrum is active, as well as through many 
other substances, such as carbon, lithium, nitrogen, etc., and so 
on with all the othc^' colors, each of which drives before it cer- 
tain ethereal atoms like itself in a common tide to the earth, 
and each docs its part in setting the whole atmosphere on fire 
and thus filling the world with light. 
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XVHl. Shadow is an Entity. 

1. Shadow is supposed to be the absence of light, just as cold 
is supposed to be tlic absence of heat, and just as black was for- 
merly, and is sometimes yet called the absence qf color. We 
have seen in ChaiUcr Third, that cold is as distinct a law of 
motion as heat, and we have seen also/vthat, although black is 
caused by the absorption of all the color ethers, it is caused prac- 
tically, as seen in the union of pigments, by the combination of 
all colors, only in a different proportion from that required to 
form white. 

2. We shall find tliat ///cre arr 110 uihilitics in the universe, 
no vacuums ; even space and time being the measurement of ex- 
tension and of duration in the abstract, while considered con- 
cretely, space is filled with ethers, nebiike, comets, suns and 
worlds, and time is thj everlasting succession of events. 

3. Again there is no such thing as absolute silence or absolute 
rest in the known universe, for all that these terms can signify 
when philosophically considered, is that the infinity of vibrations, 
pulsations, waves, and movements which are in ceaseless opera- 
tion everywhere, have simply subsided sufficiently not to affect 
human sensation, possessing too great a degree of fineness or 
coarseness to be perceived. 

4. Another of these negative conditions is shadoiv, zvhich is 
simply darkened or cooled off Inminclles, already described. These 
luminelles or atmos])heric particles, when struck by luminous 
ethers from the sun, or from artificial light, immediately become 
ignited and luminous, but when a screen is interposed to shut off 
these rays, there is not sufficient action among the particles to 
keep them incandescent, and a darker appearance which we call 
shadow is the result. In the day time this shadow is but feeble, 
as reflected light from all quarters keeps them more or less 
luminous. In the night, however, when the reflected light is 
sir. all, the luminelles become much more cooled off, and conse- 
quently the shadows arc much deeper. When a very brilliant 
light is used, like the calcium or magnesium, the shadow seems 
darker by contrast with the light. The black luminelles, such as 
those of carbon, are perhaps a more decided principle of shadow 
than the lighter colored ones when they arc but slightly kindled 
into action. iJncler the head of Chromo Chemistfy (XX., 2i), f 
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sliall show how these darker luminelles can be photographed 
upon chemically prepared paper as well as luminelles and ethers 
of different colors. 

. ^ XIX. The Moon. 

I. Our satellite is known by astronomers to be what is called 
a dead world, from having cooled off too much to sustain an at- 
mosphere or other necessary conditions for human life, and yet 
it is an important source of light. Although it has nothing to 
live for within itself, it kindly holds u]) its burnished shield to 
the sun, find reflects all the luminous rays it possibly can upon 
our \yorld, thus giving us many a night of soft and subdued bril- 
liance. • Its size is about 49 times less than its parent earth, and 
its mean distance from us about 240,000 miles, or more exactly, 
as determined by Prof. Adams, 238,793 miles. It moves through 
its elliptical orbit around the earth from west to east about thir- 
teen times every year, and is so one-sided as to hold the same 
face ever towards the earth, having some special reason for not 
showing its other side. Judging by analogies it must have been 
cooled off, refined and inhabited by intelligent beings, vast ages 
l)efore such a process could take place on our larger earth, possi- 
bly before our world left its crude sun-condition. Does it make 
us sad to think how the moon’s people must have suffered with 
cold during the ages in which it was cooling } It need not, for 
nature, working ever on the law of kindness, easily adapts maw 
for the changes necessary to a planet, until the interior of the 
planet itself becomes cooled to a certain extent, when hi an in- 
stant, the whole is exploded and nobody is hurt. Nobody is hurt, 
simply because life is taken too quickly for any sensation to be 
])r()duced, and the planet ceases forever to be the home of im- 
mortal beings. That the moon is an exploded or fragmentary 
orb, some fully believe, and it may be profitable to spend a 
moment in considering /lozo a world naturally conics to its cud. 

2. W^e have seen (^X. 2 of this Chapter,) tliat there must be 
^ large layer of molten iron, at some distance below the surface 
of a planet, that above this must be a still lighter mass of min- 
orals and earths which are molten and form the matter for vol- 
canoes, while above this still, is the cooled off crust, including 
large masses of cool iron, which constitute the basis of magnetic 
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action for the wliolc planet. We, of course, do not know how thick 
the layer of molten iron must have been in the moon, but lieinj^ 
the most abundant of metals we are probably safe in putting it 
at lOO miles, the whole distance from the surface of the moon to 
its centre being 1080 miles. What would be the effect now if this 
metal, which in its crude state is carburetted and brittle, should 
cool off and crystallize into a solid condition more rapidly on one 
side than on the other ? What is the effect when cold and heat 
are brought unequally u|)on glass, but to burst it into pieces ? 
My opinion is that the lower portion of this iron layer must cool 
off faster tlian the upper as the powerful magnetism of the earth’s 
crust must generate an immense amount of heat over the whole 
outer portion of the earth by arousing the chemical affinities of 
all surrounding elements. This would make the interior part 
of the layer expand faster than the exterior, for iron is one of the 
metals that expand as they cool off and crystallize. The rupture 
of such a vast mass of iron in the moon, must have been incon- 
ceivable in its tremendous power, throwing portions of its globe 
into sj)acc to revolve as minute asterteds around the larger por- 
tion that may be left or ])ossibly directly around the earth itself. 

3. And now the reader may ask, is this the destiny of all 
worlds? Have you not told us that the progress of the universe 
is upward rather than, thus downward into ruin? Yes, forever 
upward, for what is thus seemingly a work of ruin takes i)iace 
only after a world has accomplished its highest purpose under ex- 
isting conditions, and is merely a process of changing its elements 
into that which is finer and better. Thus the moon, under the 
impact of sunbeams, and under the play of its own chemical and 
ethereal forces, is becoming more refined, eliminating its best 
elements into space, and wafting them, either directly to some other 
planet or to some distant nebulous mass where it shall eventually 
be crystallized and aggregated into a more beautiful world. 

4. We may see then why it is that the moon always presents 
the same side to the earth. One side of its mass and its interior 
molten part loeing blown away, it must have a heavier and a 
lighter side. The earth's gravitation must hold its round and 
heavier side unchangably toward itself otherwise why does it 
not revolve on its axis and show its various sides, as is done in 
all other Known worlds ? I have not seen any attempt on the 
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part of astronomers to explain this phenomenon, but the above 
explanation, ineluding its method of destruction, seems to me en- 
tirely rational. If the igneous central portion had been ejected 
into space, gravitation would at once draw the oceans into this 
centre and all things having become frigid, no clouds, or water, 
or atmosphere could ever more make their appearance upon the 
surface of the disabled world, which condition is found to be 
verified by astronomers. 

5. Fig. 158 gives a condensed view of full n/oon as seen 



Fig 158. The Full moon. I'ig 150. J'lic- CrfSLt nt. 


through a telescope and fig. 159, of the crescent and what is 
called the carth-shiuc which is the dimmer portion that appears 
on account of the light reflected from the earth. Ikfore the first 
quarter, when the half moon appears, this earth shine generally 
becomes invisible until the moon becomes small again. 

6. Eclipses of the Sun and Moon and Phases (f the Moon may 
be illustrated by fig. 160. Jn the first place notice that the 
greater size of the sun causes the earth and moon to throw 
diminishing shadows in the form of a cone some distance into 
space, the darker central portion of which constitutes what is 
called the the lighter portion W\(t penumbra. Generally the 

nioon in passing around the earth does not throw its shadow 
upon the earth or get into the earth’s shadow, but sometimes it 
comes so exactly between the sun and earth, as in the position 
between 1 1 and 6, that it hides the solar orb and throws a dark 
shadow on the earth at 12, thus producing a total eclipse of the 
sun. At other times it comes into the range of the earth’s 
shadow at 9, and we call it an eclipse of the moon. In most 
cases, however, when the moon gets around on the side of 
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llie earth opposite the sun, as at 9, it does not enter the 
earth’s shadow and shows its sun-lit side to persons stancfeig at 
3 or 4 as Vifnllmoon. In most cases also it does not hide the sun 
and cause an eclipse when it reaches the point between ii and 6, 
but having its shady side next to us it becomes itself invisible. 

When it reaches 1 1 it be- 
gins to appear as a very new 
moon, at 7 we call it a 
quarter moon, at i a half 
moon and say it has reached 
its first quarter^ at 8, it 
fellows about three fourths 
of its size, at 9 it becomes 
a full moon, at to a three- 
quarter moon, at 2 a half- 
moon and has reached its 
last quarter, at 5, a quarter 
moon, at 6 it begins to fade 
out. The moon is some- 
times said to be a crescent 
at 7 and 5, and is called 
gibbons at 8 and 10. 

7. The Asteroids which 
are genercilly considered 
by astronomers to be frag- 
ments of worlds, are doiiht- 
• less portions of small planets 
which have cooled off and 
exploded in the same way 
as our moon. 


XX. The Planets and P’ixed Stars, 

I. 'rhough adding greatly to the cheerfulness of our nights, 
still all combined give but a feeble light as compared with that 
of our sun. The fixed stars are self-luminous and shine with 
a twinkling light. The planets shine with a steady and reflected 
light, Venus, sometimes the morning and sometimes the eve- 
ning star, is the brightest of the planets to us, and Jupiter next 
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Sirius, the brightest of the fixed stars, gives us, as signified 
by the.photometer, 20,000,0CX),000 times less light than the sun. 

2. The Milky Way under the revelations of the telescope, is 
j^resumed to consist of several millions of fixed stars, each of 
which is a vast solar system and one of which is our own solar 
system. But telescopes of great power reveal thousands of such 
clusters of stars, each of which is a Milky Way. Verily the 
mightiest imagination of man, can reach but a fingers length into 
the infinities of this universe ! Looking at such a fact with a view 
of our present littleness, it is due cause for humility on our part. 
On the other hand, we maybe exultant, for our souls kindled 
with the deific si)ark, must of themselves be among the grandest 
of all infinities, having capacities for mounting ev^er upward and 
onward through this very universe I 

Fig. 161, will give William Herschel’s 
earlier conception of the Milky Way or (ialaxy. 

Assuming that the stars are about etjually dis- 
tributed, he concluded that the great mass of 
stars which appear in certain portions of the 
sky and which we call the Milky Way, result 
from viewing the cluster longitudinally instead 
of laterally. Thus if we stand at S which re- 
presents the position of the solar .system in the 
Milky Way, and look in the direction of A or B 
or C, the stars must pre.senl a more dense 
appearance than they would if viewed in the 
directions of li, D or V. Lat«r in life, however, 

1h‘ began to believe tliat the greater number of 
stars which appeared in certain directions may 
have resulted more or less from their being 
placed more close!}' together in certain direc- 
tions than in others. Astronomers as.scrt that 
all the stars in the whole licavens which a])pear 161. 

to the naked eye belong to the Milky Way. Miiky Way. 

, XXL COMIU STTON 

Is intense chemical action attended with heat and generally 
with light, although physiologists sometimes speak of processes 
of combustion brought about by oxygen, etc., in connection with 
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animal life, when of course no light is evolved. It can never be 
produced zoithout combining some kind of electrical atoms like 
oxygen^ chlorine, sulphur, etc., with some kind of thermal or alka- 
line atoms, such as hydrogen, carbon, potassium, inagnesmm, cal- 
cinm, etc. Oxygen has sometimes been called the supporter of 
combustion, but it would be quite powerless without some affini- 
tive elements to draw out itr action. Prof. Draper has well said 
that “ no substance is, in itself, a supporter of combustion, nor is 
anyone intrinsically a combustible body. If a jet of hydrogen 
will burn in an atmos])here of oxygen, so also will a jet of oxygen 
burn in an atmosphere of hydrogen gas.” Thus we see again 
this ubiquitous law of duality as the ever recurring principle of 
all force. 

XX IT Flame. 

I. Flame always requires a gaseous combination of affinitive 
elements, and a thoroughly luminous flame must have an abun- ' 
dance of luminclles. The most practical of all substances, out 
of which luminelles may be formed, is carbon, 1st, because it exists 
abundantly in wood, forms nearly the whole of coal, much of oil, 
and a fair amount of illuminating gas, and 2dly, it is one of the 
most infusible of all substances, and consequently its particles 
retain their solid condition longest without becoming disinte- 
grated. The constituents of ordinary flame, then, arc hydrogen 
as the thermal, inflammable clement, oxygen as an electrical 
substance to bring this hydrogen into full action, and carbon, 
which is also vitalized by the oxygen and whose particles are of 
the right size to constitute luminelles. These luminelles are 
eliminated from the solid mass by the aid of the combined oxygen 
and hydrogen, and being larger than any particles connected with 
these two gases, produce a far greater illuminating power. 
Hiese elements constitute a hydrocarbon, or a compound of cor- 
bonic acid gas (CO. and hydrogen. “Is not flame a vapor, 
fume or exlialation,” says Isaac Newton, “ heated red-hot, that is, 
so hot as to shine V A lighted lamp or candle is a kind of a gas 
factory, as a flame cannot be kindled until more or less of gas 
has been generated, and whenever a flame sways about it is 
simply the movement of gases whose luminelles have been made 
red-hot or yellow-hot by the rush of chemical forces. I say 
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yellow-hot, but if the action l')cc()ines sufficiently intense, so that 
the heat shall be j^reat, they will become white-hot, or nearly so, 
as in the case of a calcium light. Thus the flame of a candle, 
as compared with that of the hotter gas, seems yellow, with some 
reddish tint, and the gas, as compared with the calcium light, 
presents the same appearance, while the sun light is still whiter 
than the calcium light. In the ordinary illuminating or coal gas, 
the hydrogen, carbon and other substances are already manufac- 
tured into gas, and hence the case with which a brilliant flame 
is produced. 

2 . An Qrd.mdxy Jlamc of a candle, lamp or gas, consists of three 
layers, as shown in fig. 162 ; a blue electrical flame at the bottom 
where the oxygen of the air sweeps up from below, and acting 
first upon the excitable hydrogen of the oil or gas, ignites it, and 
acting also upon the carbon of the same, converts it 
into carbonic acid, which with its newly liberated 
particles forms the dark centre b. Almost in a 
twinkling these dark particles become radiant with 
heat as the in rushing oxygen makes more and more 
intense the action of. the hydrogen and the contig- 
uous carbon. This carbon which at first is converted 
into carbonic oxide (CO), on receiving a larger 
share of oxygen, assumes the more intense form of 
carbonic acid (CO 2)1 and becoming ignited and 
volatile with heat, spreads out into the luminous 
porti(m c. The very thin, almost invisible, bluish 
envelo])e e, c, is caused by the inward rush of 
the oxygen as it seeks its affinitive uprising hydro- 
gen. This may be seen best by viewing a flame in 
its narrow direction. If the upper and more luminous part of 
the flame should be hidden by the hand or. some other object, 
the exquisite blue, merging into indigo and violet, may be seen 
very distinctly. The same will appear in the flames made by 
burning wood, coal, paper, matches, and other objects, where the 
flame joins the lower part of these f)bjects, as no elimination 
<^f luminelles can take place without the electrical flow. 

3. In the case of inagucsiuin light, particles of magnesia (MgO) 
constitute the luminelles, in the calcium light, ]Kirticles of lime 
(CaO), in burning strontium, particles of strontia (SrO). whose 
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luminelles arc red, in burning sodium, particles of Soda (NagO) 
whose luminelles are yellow-orange, and so with other substances, 
as will be shown in the next chapter. As I have said before, how- 
ever, carbon is by far the most common basis of luminelles for prac- 
tical illuminating purposes. 

4. Why do the luminelles of a flame when brought into contact 
with a person cause so much more pain than the usual atmos- 
pheric luminelles as ignited by the sunlight ? Because they are 
coarser, far more condensed, and emit a ruder grade of heat. 
This will also explain why the luminelles of an ordinary flame or 
torch remain dark in the center for a moment, while those of the 
atmosphere are kindled without any appreciable length of time, 
as the larger ones require more time to become ignited than the 
smaller ones. Nature has kindly spread out through the atmos- 
phere, those exquisite particles which may convey a suitable 
amount of light to us without burning either the eye or the skin. 

XXIIL Smoke. 

When a flame, as that of a lamp, is not supplied with a suf- 
ficient draft of oxygen to ignite all of its luminelles, and decom- 
pose them to a certain extent, they are carried up into the air in a 
dark condition which we call smoke. This smoke includes a 
certain amount of carbonic acid which is poisonous when in- 
haled, or carbonic oxide which is still more poisonous. Smoke 
consuming arrangements have been devised, but when they can 
be made so simple, cheap and effective as to be universally adopt- 
ed, the great black cities where bituminous coal is used, such as 
London, Birmingham, Glasgow, and Pittsburg, will become com- 
paratively clean and beautiful, will utilize much fuel and become 
more healthful. 


XXIV. Non-Luminous PTames. 

A jet of burning hydrogen, though very hot, is barely vis- 
ible in the day-time. Alcohol emits but little light while burn 
ing. The intense heat of the oxyhydrogen blow-pipe causes a 
blue flame which is but feebly visible. These and some other 
very intensely hot flames, such as that of Bunsen’s burner which 
combines air with gas, etc., give but a feeble light, and that gen- 
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erally of a bluish electrical character, thus showing a strong 
chemical action. We have already seen that these non-lumin- 
ous flames come from a lack of luminelles or of some solid sub- 
stance which may become incandescent. Solid matter becomes 
luminous in the day-time at a heat of 900° or 1000^ F.,but gases 
become only feebly visible at 2000^. 

XXV. Coal-Gas. 

The ordinary illuminating gas is made from bituminous coal, 
although gas of still higher illuminating power may also be made 
from oil, fat or resin. The most abundant ingredient of gas is 
light carburetted hydrogen (marsh gas), although a more highly 
illuminating part from its having twice as many carbon luminelles, 
is the heavy carbnrettcd hydrogen (olefiant gas). The leading in- 
gredients of coal gas are as follows, together with their specific 
gravity (weight as compared with air) : — 

Specific Gnivity. 


Light carburetted hydrogen (CH4) .552 

Olefiant gas, or heavy carburetted hydrogen(C2H4) .987 
Sulphuretted hydrogen (HgS) .1192 

Carbonic oxide (CO) . .96 

Nitrogen *9713 


Besides these, there is a small amount of bisulphide of car- 
bon, and some combustible hydrocarbons. It is highly important 
that it should be well purified of ammonia, sulphuretted hydrogen, 
and other deleterious ingredients. 

XXVI. Kerosene or Coal Oil. 

In its crude form this is called Petroleum or Rock Oil, and 
has become a vast source of home illumination. It is composed 
almost wholly of hydrogen and carbon. It is very important that 
it should have its benzine and other volatile elements so eliminated 
from it that it shall not be too light and combustible, as too many 
lives have been lost from the careless use of the cheaper and more 
impure oils. Kerosene oils ought to be able to endure from 1 30^^ 
to 150° of heat without combustion. An intelligent gentleman, 
skilled in its use, says that some of the worst explosions are caused 
by turning the light down low and letting it burn thus, by which 
means the metals around the burner l^ccome especially heated, 
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and throiijjjh them the oil below is converted partially into gas 
which makes it doubly inflammable. With care, however, there 
should almost never be any danger from the use of this admirable 
and steady-burning kerosene flame whose illuminating power 
lias been estimated at 7 times that of an ordinary candle, just as 
an average gas light is equal to 20 candles. The purest oil has 
almost the transparency of water, is almost odorless, is the least 
inflammable of all, and, when siqiplied with a shade, especially 
one which has some blue tint, is highly protective to the eyes and 
is well adapted for study, writing or sewing. 

XXVII. The Oxyhvdrogen 1^low-?ipe 

Consists of two gasometers, the one with oxygen, the other 
with hydrogen gas, which are brought in separate tubes and made 
to meet at the extremity where the two gases are joined in a single 
stream and lighted. The heat thus produced is the greatest 
known to man, with the exce|)tion of that which is developed 
through the agency of electricity, and in it metals will burn like 
wood or wax, iron sending olf its brilliant liiminelles, or scintil- 
lations ; cop])cr, its green luminelles, and other metals their own 
special color of flame. Wood or coal l)urn easily by the addition 
of mere oxygen, bccau.se they have hydrogen as well as carbon ; 
but metals lacking the hydrogen in themselves will burn with a 
flame only when both hydrogen and oxygen are added, their own 
particles answering as luminelle.s. The electrical flame uses the 
hydrogen and oxygen in the vapor of the atmosjjlierc in connec- 
tion with the metals. The temperature of the oxyhydrogen 
flame, as shown by Deville and J^unsen, is from 4500° to Gooo'^ F. 

XXVlll. Cai.cium Light, or Lime Light. 

When the feebly luminous flame of the oxyhydrogen blow- 
pipe is directed upon a cylinder of lime, which is oxygen and cab 
( ium combined, a most dazzling light is produced unequaled by 
any artificial flame excepting that developed by electricity. This 
is caused slightly by the luminelles of lime, but mainly by the 
inten.sely incandc.scent lime itself. Huggins discovered particles 
ol lime in the spectrum of limelight. It is sometimes called the 
Dnunmond liirJit, from the inventor. Magnesitun light is made 
on the t'ame ])rlnci])le, and is more permanent, as the magnesium 
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does not waste away as does the lime. Coal gas is sometimes 
used in the place of the blow-pipe, and is generally sufficient for 
illustrating spectrum analysis before a popular audience. 

XXIX. Electric Light. 

1. If a current of galvanic electricity be allowed to pass 
between points of charcoal which are attached to the two poles 
and held near each other, an intensity of light will be generated 
which will be almost unsafe to look in)on, together with a heat 
that no scale at present known to man is capable of measuring, 
l^araday ascertained beyond dispute that electric sparks, flames, 
etc., consist of particles of the metal or charcoal which form the 
electrodes of the battery and the medium through which it passes, 
while the spectroscope clearly reveals as the component parts of 
the electric flame, the substance of the electrodes themselves, 
together with the hydrogen, oxygen, nitrogen and sodium of the 
atmosphere. We thus have luminelles from the electrodes and 
also from the atmosphere to aid in both the 
heat and light, while the currents of electricity, 
sweeping with inconceivable velocity, eliminate 
more or less of chareoal or other atoms, and 
driving them especially from the positive to- 
wards the negative pole, and somewhat from the ^ 
negative to the positive pole, which poles are kept at a brief dis- 
tance apart, kindle the atmosphere into a flame' that will imme- 
diately melt away and va|K)rize solid metals, which may be placed 
in it. The electrodes are first placed near each other and then 
drawn apart a short distance, when the light will assume magnetic 
curves called the Voltaic arc, as in figs. 163, 164. Carbon, espe- 
cially of the coke variety, is the best material for the points of 
the electrodes, ist, because it is less apt to melt than metals, and, 
2dly, its diverse lines of polarization do not allow the electricity 
to pass off too rapidly, but hold it until its tension is powerful, so 
tliat when it bursts over to the opposite pole from to — it 
makes the more intense flame, and 3dly, a rough black substance 
is favorable for radiating light and heat. 

2. The electric arc-light being white like sunlight, gives the- 
color of objects correctly. Most artificial lights give an orange 
or yellowish tinge to whatever they touch. 

H 
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3. lilcctric Arc-lights for healing purposes evidently sur- 
pass everything excepting sun-baths in their vitalizing and 
upbuilding character. The incandescent electric lights have 
performed good cures both in Spain and this country, but they 
have a reddish cast like gas-lights, and are far less penetrating 
and pure in their influence than the arc-light or sunlight. 
Prof. Siemens of England, by use of the arc-light, cau.sed grapes 
and strawberries to ripen with a very fine flavor, and in less 
time than is usually required by sunlight, and the Cornell 
University has made extensive experiments in growing fruits, 
flowers, etc., by the same means. Having then a pure flame 
like the sunlight and with a searching power which thus builds 
up the processes of life, it is evident that it must become one 
of the great curative agencies of the world. By aid of an in- 
strument which encloses the patient, modifies the color forces 
for different parts of the body, and concentrates the light 
powerfully by a large plated reflector, healing becomes a phys- 
iological science quite in advance of Turkish or Russian baths, 
which arc kicking in vitalizing power, and which throw hot and 
cold forces over every part of the system nearly alike. ]v)r 
this reason, the luminous sweat-bath, wliich places the head in 
the cool air, and the rest of the body under warm or cold 
colors, as its needs may be, must come into universal use. 

4. The Niagara k'alls are now being utilized successfully as 
a generator of electricity, which by a proper system of wires 
can be converted into heat, light ainl motive power for hun- 
dreds of miles around. To have our homes lighted and heated 
better and more cheaply than at present, will be delightful, 
and to have the noisy, smoky and sometimes dangerous jiGwer 
of steam in our factories and railways, su]Dcrseded by electricity 
will be a boon to mankind. Incandescent lights will be tlu‘ 
most appropriate for home use, but the arc-light is much better 
for great halls, mercantile -establishments and streets where 
great power and long distances are to be dealt with. Cities 
that get up their own electric lights, according to F. G. K. 
Gordon in the Twentieth Century, get each light at $ 52 - 1 “ 
per year, wliih* the cities that stupidly allow private capitalists 
to furnish theiq liavc to pay $105.13 per light, or twice as much. 

5. Magneto-electric machines are found to be more conven- 
ient and effective for purposes of illumination than the mere 
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galvanic batteries. “ Despretz has calculated that the light 
emitted by 92 of Bunsen’s elements, arranged in two series of 
46 each, is equal to that of 1 144 candles, and is to the light of 
the sun as i to 2 i ; and the light emitted by 250 elements in a 
grand experiment made by Profs. Cooke and Rogers, in tlie cu- 
pola of the State I louse, l^oston, was calculated to be equal to that 
of 10,000 candles.” Describing rF//(rA* nu^^ 

Prof. Pynchon says ; — “ When an electric lamp furnished with 
rods of gas-carbon half an inch square, was placed at the top {)r 
a lofty building, an arc of flame several inches in length was 
j)rojected and the light evolved from it was siiflicient to cast the 
shadows of the street lamps, a quarter of a mile distant upon the 
neighboring walls. When viewed from that distance, the 
rays proceeding from the reflector have all the rich effulgence 
of the sunshine. With the reflector removed from the lamp the 
bare light is estimated to have an intensity of 4000 wax candles. 
A piece of ordinary sensitive; paper, like that used for photo- 
graphic printing, exposed to the action of the light for 20 
seconds, at the distance of two feet from the reflector, was 
darkened to the same degree as a piece of the same sheet of 
j)aper when exposed for tlie jieriod of one minute to the direct 
rays of the sun at noon on a clear day in March. In the month of 
June from a comparison of sunlight with the electric light 
arnK;d with the reflector, by means of the shadows thrown by 
])oth, from the same object, the electric light seemed to possess 
tliree or four times the power of sunlight. That the electric in- 
tensity was somewhat in this proportion was evident from the 
powerful scorching action of the electric light upon the face, aiul 
the ease with which paper could be set on fire with a burning 
glass when introduced into its rays. The extraordinary calorific 
and illuminating powers of the ten-inch machine, are the more 
remarkable when we consider that they have their origin in six 
small permanent magnets weighing only one pound each, and 
capable of sustaining collectively only 60 })ounds. It has been 
calculated that with a 1 00-ton magnet, having an armature of 32 
inches in diameter and driven hy a 1000 horse power steam-en- 
gine, light enough would be i^iroduced if the lamp were placed 
on the top of a higli tower, to illuminate London by night more 
brightly than the sunlight does by day. Twelve machines of 
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the ordinary size would illuminate Broadway from the Battery 
to 14th Street, at much less expense than gas. * * * Wilde’s 
machine has been greatly simplified and improved by throwing 
aside the permanent magnets and making use of the electro- 
magnet alone.” (Chemical h'orces.) Mr. Ladd, of London, has 
introduced this, and still further im])rovements. 

5. T/ir Electric Candle, 

[. This must rank among the remarkable inventions of the 
day and will constitute a stepping stone to the still better inven 
tion of an electric light which, as 1 have no doubt, will yet be de- 
veloped by a large |)ermancnt magnet, aided perhaps by ma- 
chinery which shall be able to separate and bring the combus- 
tible elements of the atmosphere into range of its electricity. 
I'he following are accounts of the Electric Candle as cut from 
popular journals : — 

2. “ It has remained for a Russian — M. Paul Jablochkoff, 
who was formerly in the Russian military service — to demonstrate 
in practice the feasibility of subdividing the electric current. 
He has worked out his result in the form of an electric candle, 
which governs the production of the electric light and supersedes 
the ordinary clockwork arrangement. By it he has, moreover, 
demonstrated the j^ossibility of obtaining several lights from a 
single source of electricity. The first practical trial of this sys- 
tem was made at the Magasin du Louvre, and the experiments 
were attended with perfect success. The Marengo Hall was 
the aj>artmcnt lighted, and six electric candles were sufficient to 
shed around a very bright light, which was softened by being 
transmitted through opal glass glol)es. Some idea of the com- 
parative value of gas and the electric light under notice may be 
formed when we state that the Marengo Hall is ordinarily illu- 
minated by means of one hundred argand gas-burners of the 
largest size. The electric candle, as originally designed by M. 
jeddochkoff, consisted of what may be termed a double wick and 
a surrounding material. The wick consisted of two carbon 
points, about four inches long, embedded parallel to each other 
in an insulating substance, by which, also, they were separated 
from each other. This material, which was consumed as well 
as the do»ible wick, was composed of several ingredients, forming 
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a combination known only to the inventor. Each of the carbon 
jioints terminated at the bottom in a small metal tube, into 
which the conducting wires were led. With these candles a series 
of experiments was some time since carried out by a War Office 
Committee of Royal Engineers at Chatham, England. It was 
then demonstrated as one result that the system gave fifty per 
cent, greater power of light than had ever before been obtained 
from any electric fluid. The next development of the electric 
candle by M. Jablochkoff was to denude it of its outer casting, 
leaving merely the double wick with a strip of the insulation 
compound between the carbon points, which terminated at the 
bottom in metallic tubes, as before. It was with the electric 
candle in this form that the hall at the Magasin dii Louvre was 
illuminated, as previously stated. In either case only one elec- 
tric machine is needed to produce a number of lights. Tlie pos- 
itive and negative wires are led from the machine, and branch 
wires arc simply conducted from them at the necessary points 
to the candle.s. In this way M. Jablochkoff succeeded in getting 
as many as eight candles to burn at the circuit of a single ma- 
chine of the ordinary kind, with alternating currents.” 

3. M. JablochkofPs electric candle is spoken of in foreign 
journals as a successful endeavor to utilize the electric light. It 
was originally constructed on the principle of inclosing the car- 
bon electrodes in a material which will consume slowly and thus 
regulate their burning, the carbon ‘‘points ’’ serving as the wick 
to the candle. The outside material is believed to consist 
largely of kaolin. As many as 50 simultaneous lights are said 
to have been obtained by means of this invention from one elec- 
tro-magnetic machine. Latterly M. Jablochkoff is reported as 
having dispensed with the carbon points altogether, using only 
the kaolin preparation for the electrodes. The invention has 
been described by M. Dumas before the French Academy of 
Sciences, and arrangements are in progress in England to light 
one of the East and West India Com])any’s docks by the new 
f^ystem. If the electric candle meets the expectations that have 
been formed of it, the reign of the gas companies is nearing a 
conclusion.” 

4. “ In the Parisian Experiments the kaolin bar ignited by 
induction spark was 8 centimetres long, and fully equal to 8 gas 
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burners. At the same time three electric candles were oper- 
ated, each equaling about 40 gas burners.” (Nature.) 

5. Improvements in electric lighting, heating and motor 
power are made too numerously to be mentioned here, A 
single arc light of three million candle power, the largest in tlu' 
world, is on Mt. Lowe, near Los Angeles, California. 

6. In Experiments of St, Petersburg, “the most economical 
machine tried was that of Altenck, which with a galvanized car- 
bon of 10 mm. diameter gave a maxinuiin of 20,275 and a mean 
of 14,039 candles. 'I'he light was -sufficient to make objects 
visible for military purposes at a distance of 3080 yards,” or 
nearly two miles. (Nature.) If we consider 4000 candles equal 
to sunlight, the maximum light of Altenek’s machine must be 
5 times that of the sun. This would not signify that any possi- 
ble light obtainable by man would absolutely compare with that 
of the sun, but that the electric light near by, can be made five 
times greater than sunlight which comes more than 92,000,000 
miles. But the ideal lighting and heating methods, I think, 
must be made in connection with a permanent magnet, by means 
of which all fuel and all expense of batteries will be done away 
with, and our cold, dark world will be made into a far more mag- 
nificent habitation for man by means of methods which would 
involve no expense excepting the magnet with its attachments, 
and the simjde trouble of starling it. 

XXX. Heat of Various Combustibles. 

Plydrogen, though producing but a feeble luminosity of flame, 
emits the greatest heat of any known combustible. The follow- 
ing table gives the amount of heat produced by various substances 
when they burn in air, the unit being the amount of heat neces- 
sary to raise a weight of water equal to that of the combusti- 
ble, i® : — 


Hydrogen flame in air produces 

34.462 units of heat 

Light Carburetted Hydrogen “ 

1 3 063 

i( 

ii 

Illuminating Gas “ 

11.858 

ii 

I* 

Spei maccti 

10.342 

il 

ii 

Turpentine 

10.662 

ii 

ii 

Alcohol 

;i84. 

ii 

ii 

Wood Charcoal “ 

8.080 

ii 

ii 

C\)kc 

8.047 

ii 

(4 



S PON TAN KOUS COM DCSTI ON. 


2IS 

Thus the hydrogen flame is three times as liot as that of illii- 
niinating gas, and more than four times as liot as that of char- 
(;oal or alcohol. 

XXXI. SpONT ANICOU S COMRUSTION. 

Many substances having a powerful chemical affinity for each 
other, rush together with such violence as to kindle into flame. 
Potassium, when thrown upon water, causes a beautiful violet 
flame from its seizing the oxygen and tearing it away from the 
hydrogen, thus causing ignition of the hydrogen and the sur- 
rounding atoms. A stream of water may be set on fire by putting 
some pieces of potassium into a bottle of ether and ]:)oiiring it 
over the stream. During the Crimean war, Mr. McIntosh juo- 
])oscd to destroy the shipping and harbor of Sebastopol by firing 
bomb shells filled with ether and containing pieces of potassium, 
but the British authorities feared its danger to themselves. Vo- 
lassiiim, tin, pulverized cojiper, antimony, etc., take fire if put 
into chlorine gas. Phosphorus takes fire in the air and must be 
kept under water. Many substances burn in trioxidcy 

more familiarly known as nitrons (N.^O.^). The terrific ex- 
])losions that are sometimes caused by the rude handling of 
nitro-glyccrinc are well known, and for safely it is often kept under 
water. The phosphorus of matches, sometimes under too much 
of a jar or friction, sets hou.ses on fire. Bromine is similar to 
Chlorine in causing combustion when united with certain nu‘- 
tals. Gun])owder, and even buildings and ships are sometimes 
set on fire by calcium monoxide (lime, CaO) when water is thrown 
upon it. Sunlight falling upon a bottle of hydrochloric acid 
i HCl) immediately dashes the glass into powder from the affinitive 
action of its electrical rays with the thermal hydrogen within. 
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CHAPTER FIFTH. 

CHROMO-CHEMISTRY. 

1 . Character of Spectrum Analysis. 

I. When solids arc heated until they become incandescent, 
they impart a brilliant lip^ht, some with one color as a jirc- 
dominant princi})le, and some with another ; thus sodium gives a 
bright yellow-orange light, strontium and lithium, red; copper, 
green ; arsenic, lilac ; mercury, a pale blue, etc. These, however, 
are not the only colors which are emitted by these metals, but 
simply the most striking. As the potency of all substances may 
be manifested by their colors, would it not be admirable if sonic 
arrangement could be devised by which we could ascertain the 
exact reflective and refractive character of these colors, with 
their separate hues and tints } This can be done completely by 

letting a thin volume of their light, 
when thus heated or converted into 
a luminous vapor, pass through a 
triangular ])iece of glass or other 
Fig. 165. The Spectrum. traii.spareiit substaiice called a prism. 
(See Chapter on Chromo-Philosophy.) The lines of light strik- 
ing diagonally on this glass (fig. 165) are jolted apart, the colors 
being thrown (refracted) farther and farther to one side iu 
jiroportion as they are fine and elastic. Thus the blue is re- 
fracted much farther than the red, the violet than the blue, and 
the trans-violet still farther. When the strontium light conies 
to be sifted through the prism, we see that it has not only red 
light, but some orange, yellow and blue, and we can see just how 
line a grade of red it is, and just the grade of the other colors, by 
its position in the spectrum. As compared with potassium, 
we would see that its red is finer than the same color in that 
substance, being farther toward the yellow ; as compared with 
cnesium, its blue would be slightly coarser, being nearer the red 
end. Rut there is a more exact way of arriving at the ]x)sition 
of these colors, for the spectrum of incandescent solids and 
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liquids is in continuous masses of color, and not in lines which 
manifest the exact grade of potency and fineness, l^y getting a 
heat sufficient to convert these solids into luminous vapor or 
flame, we shall find their spectra appearing just as do the gases 
when made luminous, in bright lines of color on a comparatively 
dark ground, or sometimes in bands. h"or this purpose the 
electric light is best from its great intensity, although a Bunsen’s 
burner or the blow-pijie may be used in some cases. A continuous 
spectrum is such as may result from an incandescent solid or 
liquid in* which all the colors prevail, while in Plate I., the spec- 
trum of the sun may be seen somewhat broken by dark J^'raun- 
hofer lines, the star Sirius with somewhat different lines, 
vaporized sodium with its one double line of intensely bright 
yellow orange, located at the point in the spectrum which is 
designated as D; the o.xygen with its red, yellow, but especially 
blue and indigo, and so on with the other elements of hydrogen, 
nitrogen, and carbon. Why it is that some of the spectra have 
bright and others dark lines will be ex])laine(l hereafter (See 
Chromo-Philosophy, TIT.). 

2 . The spectrum of colors is divide^ off into fine degrees of 
mrasuremeut, and also by l^'raunhofer, into letters of the alj^habet, 
each of which always signifies some e.xact position ; thus A, 
Plate I., is a line in the dark- red near the outermost verge of the 
visible spectrum, and constitutes one of the color effects of 
])otassium and no other substance ; B is a dim line in the finer 
grade of red, and belongs also to ]iotassium ; C in the still finer 
red, or rather very red orange, 1^" in the blue-green, G in the 
indigo, and H in the dark violet, are the four especial and bright 
nuinifestations oi Hydrogen ; D is the intensely bright yellow, 
or really yellow-orange, which is always the sign of sodium^ and 
so on. The visible spectrum does not appear with much dis- 
tinctness excepting from the letters A to ll, or H 2 , although the 
rays of solar light are named to the end of the ali)habct and 
extend very much farther still. Is it not evident now that when- 
ever the flame of a substance burned gives the bright yellow 
line at D, sodium must be present ? And whenever the very 
firight red line at C, or the line at P", or (i, or 1 f, or all of them 
‘ippear, does it not show beyond all guess work, that hydrogen 
is present ? And so with all the other elements which have 
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their exact lines in the spectrum caused by exact reflective 
characteristics of their atoms. The reader must see by thi-; 
time that this method of chemical analysis must be incomparably 
more exact than any other. As a proof of its delicacy, take the 
fact that the 200,ooo,oooth part of a j^rain of soda can be detected 
l)y its means, or the 6, 000,000th part of a grain of lithium, or the 
i,ooo,oooth of a grain of strontium, or the i, 000,000th of a grain 
of lime ! But incomparably smaller amounts still arc really suffi- 
cient to distinguish each element. And yet a grain when 
measured out in water is only one drop ! Docs not the study o[ 
colors, then, o])en up a science to man, magnificent in its revelii- 
tions of the minute, and minute in its revelations of the mag- 
nificent, taking the sun and stars to pieces on the one hand, and 
])iercing far down towards the realm of atoms on the other But 
not only does it reveal the potencies of matter, but ascends to 
the still grander empire of the soul, as we shall see hereafter in 
C.' h romo-M cn talism . 

II. Tjik Spectroscope. 

I. In order to reducoithese spectra of different substances to 
absolute system, with scales of measurement so that by com- 
parison the lines of the different .substances can be determined, 
an instrument called the 5 />rc/mw/>c(fig. 166), has been in\’entcd. 



Fic;. 166 . The Spectroscope 


1 he figure represents one of the best ftu'ins of the instrument 
as made by Steinheil of Munich. P, is a prism fixed upon ll>e 
central iron stand. A, is a tube with a lens in the end near tfic 
jn i.^m, while the other extremity has a fine vertical slit for tbe 
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admission of light. The width of this slit is regulated by the 
screw c. The stand E supports a Bunsen’s burner, or sometimes 
a common gas burner in the flame of which the substance to be 
analyzed is held by a sliding rod which moves up and down on 
the stand s. This burner is placed opposite the upper half of 
the slit and sends its light directly down the tube to the prism 
P. On the other side of the slit is placed a small prism, the ob- 
ject of which is to reflect some other light, such as the artificial 
flame on the stand D, or tlie light of the sun through the lower 
half of the slit, which is also carried to the prism P. This brings 
the two spectra into the field at once, one being placed above the 
other so that any desired comparison can be made. Suppose, 
for instance, wc wish to know if there is any sodium or lithium 
in a certain substance ; by testing it side by side in one burner 
with that which is known to be sodium or lithium in the other, 
we can at once see whether the lines correspond, or differ. The 
liglit having been refracted by the jDrism P, is received and magni- 
fied by the telescope B, as it passes on to the eye. The tele- 
scope is capable of horizontal movement so as to take in every 
part of the spectrum formed by the •prism. Another arrange- 
ment for facilitating the comparison of spectra is tlic tube C 
wliich contains a magnifying lens at the end nearest the prism, 
while at the other end it has a millimetre scale formed by trans- 
parent lines on an opaque ground, a reflection of which is thrown 
into the telescope from the surface of the prism. For this pur- 
pose, of course, a light must be placecl at the outer end of the 
tube C. This illuminated scale is thus seen between the two 
superimposed spectra and tlie position of all lines can thus be 
accurately determined. 

2. A greater number of prisms are sometimes used to dis- 
perse the light more widely, but a more intense light will thus be 
needed to penetrate them with equal clearness. When in use, 
the instrument is covered with a black cloth to exclude the stray 
iight 


III. Metals Discovered by the Spectroscope. 

The German chemist Bunsen discovered by means of the 
•"Spectroscope, the new metal called ccesiurn, meaning bluish gray^ 
and another metal mbidium, from rubidus, dark red. He evap- 
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orated 40 tons of the mineral waters of Durckheim and Baden 
and thus obtained 105 grains of chloride of Caesium. After- 
wards the eminent luiglish chemist, Prof. Crookes, discovered thal- 
lium, while the two German chemists Reich and Richter discov- 
ered indium. Thallium from means a budding twig, from 

allusion to the brilliant green line of its spectrum. The metal 
Davyum, called so from Sir Humphrey Davy, has lately been 
discovered ])y Serge Kern in the same way. It is a platinoid 
metal 

TV. The Spectrum. 

.As already described, when the light of the sun or of white 
flame is passed through a prism, it is divided off into an oblong 
series of lines constituting its spectrum. This extends from the 
red to the violet and sends invisible rays of force far beyond 
each of these points, the coarser trans-red rays being at the 


to 



Heat, Light KLiieTRieiTY, 

Fig. 167, The Solar Spectrum. 


heat end of tlie spoc:trum and the trans-violet rays being at the 
cold end. Fig. 167 is copied mainly from the work on Spectrum 
Analysis by Prof. Henry E. Roscoe, I'.R.S., with some of my 
own explanations attached. It will be seen that he has placed 
the oulminatfon of heat considerably beyond the red, in fact just 
about where we might expect the thermo-ethers to come just be- 
low thermel on the atom. Prof. Robert Hunt represents it much 
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the same and has discovered several regions of heat in the trans- 
red which seem like islands, distinct and by themselves. This 
has been considered mysterious, but according to the preceding 
law of atomic spirals which places them in clusters, it loses its 
mystery. The peak for electricity should be under the blue. 

4. The Liimiuosity of the spectrimi culminating in the yellow, 
diminishes rapidly 011 each side of it. Fraunhofer found by 
careful measurement, that if the greatest intensity of light as it 
exists in the yellow were expres.scd by 1000, orange would be 
640 ; medium red, 94 ; the outer red, 32 ; green, 480 ; blue, 170 ; 
indigo, 31 ; violet, 6. According to Vierordt, the comparative 
luminosity of colors may be represented as follows : Dark red, 
800 ; red, 4930 ; orange-red (very red-orange,) 27730 ; orange, 
69850; yellow, 78910; green, 30330; cyanogen blue, iiooo; 
blue, 4930 ; ultra marine blue, 906 ; violet, 359 ; dark violet, 
from 131 to 9. This estimate makes the medium red and blue 
equally luminous. On any estimate the thermal colors arc much 
more luminous than the electrical, taken as a whole. 

5. The Electricity of the spectnim^ formerly improperly called 
their actinism or chemical force, has been traced out by Mr. 
Stokes, by careful ex])erimcnts with the very sensitive substances, 
hydrogen and chlorine placed in water, and the culminating point 
which is given in fig. 167 is in the violet-indigo, or about where 
the indigo merges into the violet. Other substances, however, 
Avill evoke the greatest electricity to the right or left of this. 
Mr. Stokes made observations on the solar spectrum from A to 
\V, and found that what he called chemical force in connection 
with his hydrochloric acid, dwindled down to almost nothing 
between and F, where the blue-green commences on the one 
side, and at S, far in the trans-violet, on the other side. Does 
this signify that the real potency of the solar rays diminishes as 
they become finer in the trans-violet, contrary to the principle 
stated in Chapter First, XV . } No; it simply signifies that the 
invisible rays soon become too fine to act directly on coarser 
elements, or to be measured by ordinary instruments. Another 
point proper to be considered here, is, that this prominence, 
representing actinism as some have termed it, but which is more 
l^roperly the realm of electricity, extends somewhat, though with 
highly diminished power, into the invisible rays which must con- 
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stitute the thermal portion of the next octave of colors. Can the 
second grade of red, situated in tlie trans-violet, act with a power 
somewhat similar to electricity ? Doubtless it can, as seems very 
clear from the nature of atoms. Electricity has a penetrating 
power, because of its narrow, pointed and swift streams of force. 
May not a fine thermal spiral become nearly as penetrating as 
the coarser grade of axial spirals which are the principle of elec- 
tricity ? It must be so. For proofs that the various hues of 
blue-green, blue, indigo and violet, are grades of electricity, see 
Chapter Third, XXIX. In the strictest sense of the word, of 
course, the immediate trans-violet rays arc not electrical, but 
rather a higher grade of thermisni, a grade so fine as to convey 
but a feeble, if any, impression of heat to the outward senses. 
That these higher grades of heat and cold can be felt by certain 
persons, when in a specially sensitive condition, will be shown in 
the chapter on Chromo-Dynamics. As a proof of the increasing 
amount of heat as we go from the electrical to the lower tlicr- 
mal colors, I will quote the following statistics given by Sir H. 
Englefield, as ascertained from experiment : — 

The thermometer rose in the different rays as follows : 

In the blue rays in 3 minutes from 55‘^ to 56”, or 1° 

In the green rays in 3 “ 54*^* to 58*^, or 4"" 

In the yellow rays in 3 “ “ 56” to 62”, or 6^ 

In the full red in “ “ 56' to 72°, or 16° 

In the edge of red in 2 i “ 58^^ to 73P, or 15^° 

Below the red in 22 “ '' 61^ to 79°, or 18'". 

This shows that there was 18 times as much heat effect j^ro- 
duced from the trans-red ray in 2 l- minutes as from the blue ray 
in 3 minutes. The violet ray, of course, has still less cold than 
the blue. 

V. Laws of Color and Phenomena of Spectrum Analysis. 

I. Notwithstanding the marvelous achievements in spectro- 
scopy by our scientists, the real potency of colors and some of the 
most important lessons of spectrum analysis do not as yet seem 
to be apprehended. Aided by the law of atoms, wc shall see it 
\vc cannot understand .some of the mysteries of this subject be- 
fore we get through with this, and the next chapter. Prof. Pnh 
four Stewart has deduced some very correct rules about the 
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radiation and absorption of light and heat. One of his principle 
rules, however, is the following, which is generally true of chro- 
matic but untrue of achromatic colors : “ Bodies when eold absorb 
the same kind of rays that they rejieet when heated: I leat apiece 
of green or blue glass, which absorbs red rays, and its light when 
viewed in the dark will l)e found to be particularly red, being the 
kind of light which it absorbs when cold.” This law is correct 
as applied to most chromatic substances, but how will it apply to 
white, black, or gray substances } The substance sodium reflects 
yellow when heated, but absorbs no color at all wlien cold, being 
white ; in the same way potassium, lithium, barium, magnesium, 
/inc, tin, bismuth, silver, antimony, nickel, platinum and various 
other elements reflect, when heated, every variety of color, and 
when cold absorb none, being white. .Again, the black sub- 
stance carbon absorbs all the colors when cold, but does not 
reflect them all wlicn heated. The learned Profes.sor seems to 
see a discrepancy in his argument and aims to mend it as fol- 
lows : — Make a spectrum of the electric light after the manner 
already described and hold burning sodium between the electric 
lamp and the slit ; it will be found to produce a comparatively 
dark band in the spectrum. Next, stop the electric discharge 
while the sodium is left still burning; the same band will now 
appear luminous, that is to say, the sodium, which being compara- 
tively cold when compared to the temperature of the electric 
light, stops one of the rays, gives out, when heated, this very ray 
on its own account. All tliese experiments lend to show, as a 
matter of fact, that bodies when cold or comparatively so, absorb 
the same rays which they give out when heated.” In the above 
Prof. Stewart has fallen into the error of all scientists of the day 
so far as I know, that the intermediate sodium flame (or any 
other flame) "'absorbs the same color which it emits.” P'or 
absorbs the word rejleets should be used, as a yellow flame or 
anything else which is yellow, can only be so hy repelling instead 
of absorbing the yellow principle and the hotter it is, the more 
powerful is the repulsion. But 1 shall ann to make this principle 
clear under the head of Chromo Philosophy. We must reach 
the basic principles of force before correct laws can be evolved. 

2. Prof. Roscoe says : ‘‘Can we And out any relation between 
the spectra of the members of some well-known family, as of the 
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alkaline metals, potassium, sodium, caesium and rubidium ? Some 
questions as these naturally occur to every one. At present, 
Jiovvcver, this subject is in such an undeveloped state that the 
speculations are useless, because they arc premature and the 
data are insufficient ; but, doubtless, a time will come when these 
matters will be fully explained, and a future Newton will place on 
record a mathematical theory of the bright lines of the spectrum 
as a striking monument of the achievements of exact science.” 
I think Prof. Roscoe is wrong in saying that “speculations on 
these subjects are useless,” for it can be conclusively shown 
that tJic alkaline and other so-called electro-positive metals have 
thermal colors of the spectrum, that the more electrical substances, 
usually known as electro-nej^atives have great power in the 
electrical colors of the spectrum, etc., and that many other laws can 
be arrived at. 

3. Spectrum analysis and the knowledge of color-potencies 
if crystallized into a science, would become among the most won- 
derful studies of the day. During these thousands of years all 
substances have been proclaiming their leading qualities to man 
by means of their colors, and it is now quite time that he should 
open his eyes and see what they are. Spectroscopy, for all its 
remarkable revelations, is still young, and many of its facts have 
been thrown up pell-mell, like piles of stones, beautiful stones it 
may be, but yet unsystematized. I shall now make the attempt 
to arrange these stones into an edifice, and fondly wait for some 
future scientist to make this edifice far more complete. 

VI. The Spectrum of an Element. 

1 . Exhibits the colors which that element repels or reflects when 
under chemical combination, or other intense action, fora spectrum 
can be taken only when a substance is made luminous with heal, 
as in combustion, which is a process of chemical action, or by in- 
candescence. Thus sodium being yellow in the spectrum, must 
ever, when combined chemically, repel the yellow principle of its 
own grade. 

2. The ordinary color of an element when cold or isolated, 
or mixed uifthcmically with another clement shows the feeble 
grade of repulsion which occurs in that states* thus sodium be- 
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ing white in its cold or iincombined condition, repels all col- 
ors, though far more feebly than it repels the yellow when made 
luminous with heat, and if pulverized and mixed with the yellow 
of sulphur, the particles of each substance would be unchanged 
in color. 

3. The Potency of a Substance, as determined by its colors, is 
quite different in its cold nnchcmical state from that ivhich is 
hibitedin its spectrum, or when chemically combined : thus, the re- 
pulsion of gold, in its ordinary cool state, is in the yellow princi- 
ple, while in its heated state its strongest repulsions are for the 
yellow, yellow-green and orange, and potassium in its ordinary 
state, being white, rej^cls all colors, while under great heat, its 
leading repulsion is for the red. 

VII. CiiEMicAi. Repulsions and y\FEiM i ies. 

While the Chemical repulsions of a substance may be deter- 
mined by the colors of its spectrum. Chemical Affinities may be de- 
termined by the same colors in harmony ivith the law ah eady given 
(Chap. Third, XX XVII, 10). Thus the spectrum of sodium be- 
ing the D grade of yellow-orange, it must affinitize most strong- 
ly with some substance wliich has a prominent spectrum in the 
violet-indigo, although it must have a sufficient affinity for all the 
other colors which do not appear in its spectrum to absorb them 
and hide them from view. Again, the spectrum of silver shows 
that its greatest repulsions are for the yellow, yellow-grccn, and 
blue-green, consequently its greatest affinities must be for the 
^'i()let, dark violet, and thcrmcl, which facts, in connection with 
others that will be given hereafter, will explain why photographic 
l>a])er, saturated with silver nitrate, is so sure to draw violet- 
grays and dark elements to itself when exposed to the sunlight, 
line more example may be given as a striking confirmation of 
this law of chemical affinity. Hydrogen gas, though exhibiting 
several colors in the s])cctrum, has a flaming red or very red- 
orange as its ruling color, which swallows up all the others as 
seen in its flame. It is admitted by scientists that the blue of 
the sky comes from the va])or of the atmosphere, of which, two 
atoms of hydrogen to every one of oxygen, are the constituents. 
Ihit according to the j^irinciples of chemical affinity already ex- 
plained, hydrogen must form the encasing atom and consequent- 
's 
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ly must give color to the vapor, while the colors of the oxygen 
are invisible, its color being encased in the hydrogen. Why 
then is not the sky red, in harmony with the spectrum of hydro- 
* gen ? Because the red elements of the sunlight, striking the hy 
drogen of the vapor, must necessarily be repelled by it, before 
they reach us (VI) while only the affinitive color of the red, 
namely the blue, can be transmitted to our eyes. (^See XX of 
this chapter). 

VIII. White or Lioiit-Gray Elements. 

Substajiccs which in their ordinary cold or uncovibincd state 
have a predominance of white or light gray, partake most of the 
electrical condition^ while those which under the same circumstances 
are black or dark gray have the thermal condition in excess. The 
reason of tliis is that the thermal colors which constitute a great 
share of the luminous or white principle will not allow the warm 
rays to enter, and thus white or light-colored substances, though 
possessing the greatest heat repulsions are, within themselves, 
really in a cold or electrical condition. By the same reasoning it 
is easy to show that while in black or dark gray substances, the 
electrical colors and perhaps also the trans-violet and trans-red 
are nominally the most active, yet their ordinary condition is more 
charged with heat than with cold. This principle, which is of 
great importance, and will more clearly appear in the paragraphs 
following, is founded on the law already shown that when they- 
vial colors are repellent so as to become visible^ their corresponding 
electrical colors are generally absoiptive and consequently invisible, 
and vice versa. Thus when orange is visible in the spectrum 
the corresponding indigo will usually be invisible, and when violet 
is visible, the corresponding yellow will be invisible, etc. ICxperi- 
ments show that when a very small portion of some electrical col- 
or, especially blue, or blue-green, is combined with the thermal 
colors, white is the result, while the thermal colors alone incliub 
ing the yellow-green, will make a good approximate white. Again 
when the electrical and dark elements appear, the more luminous 
elements arc apt to be absorbed and to become invisible. For 
this reason blue glass will absorb more heat and grow warmer to 
the touch thaiT yellow glass, although blue is a cold color, a black 
substance will absorb still more, and a white one is the coldest of 
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all. Snow, scraped ice, frozen carbonic acid, etc., are good ex- 
amples of the whiteness which often accompanies an electrical 
condition, although in many substances their whiteness does 
not manifest the grade of electricity which gives an especial 
sensation of coldness. Carbon, in its ordinary condition, is a 
good representative of black substances, being the leading ele- 
ment from which artificial light and heat are evolved. 

IX. The Spectra of White Colors. 

1. Elcincnts wJiich are white or approx iui at elj white, have a 
pvcpo)uiera)icc of thermal colors in their spectra and theii potencies 
are those of heat rather than cold in all chemical combinations. 
This will be at once evident on looking at the spectra of alkaline 
metals which, in their ordinary condition, are white and silvery. 
These metals are potassium (bluish white,) sodium, lithium, 
barium, strontium, (light gray), calcium (yellowish white), mag- 
nesium, rubidium and cmsiuin. The same is also true of the 
other white metals such as platinum, palladium, &c. To show 
that these principles are founded on facts and also to afford an 
inside view of the potencies of the various elements as revealed 
by the spectroscope, I have elaborated and condensed the fol- 
lowing tables from the experiments of such spectroscopists as 
Kirchhoff, Bunsen, Huggins, Angstriim, Thalcn, Pluckcr, Mas- 
cart, Lockyer, and especially from “ Watt’s Index of Spectra,” a 
work which combines the results of all the principal experimen- 
talists and which would be quite valuable had it been explained 
with a little more lucidity. Some authors seem to be afraid to 
make their points clear, for fear they will be considered unlearned. 

2. It may be well here to remark that spectroscopists have 
tloubtless made some mistakes in using extreme heat for the alka- 
line and other metals in which thermism rules, as it should be re- 
membered that thermal colors require less heat to develope their 
activities than those which arc electrical. It should be remembered 
too that it is no proper index of the chemical potency of gases, for 
instance, to put them under great pressure and then send the 
most intense electrical spark through them, for it is evident from 
the law of atoms that if we cause the color spirals to vibrate 
violently with extraordinary heat, all colors will be reflected (re- 
pelled) by them and hence we shall have a continuous spectrum 
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as is the case with incandescent liquids and solids. Below f 
have enclosed some of the colors in parentheses which do not 
appear in case of a moderate heat. 

3. I have represented colors of feeble intensity by the common 
Roman type, those of moderate intensity by ItalicSy those of con- 
siderable intensity by small caps, those of great intensity 1)\ 
LARGE CAPS, and those of the greatest number of intense 
lines by exclamation points (!). 1 will give their symbols, one of 
their more common or important compounds, and their weiglu 
(specific gravity), as compared with water, with the letters sp. gr. 


X. Spectka of Tine Alkaline Metals. 

Color when cold and uncomrined, white. Thermai. 
COLORS predominate IN THEIR SPECTRA. 


Tiikkmai. Colurs. 


Ekkcirical C(»Li)r{s. 


J Potassium (K, Kaliuni), (Potassa, Jv/.)).*' ' Sp.gr. 0.865. 

KI'.D I (YELL(.)W), {Blue Grcoi^) V'iolct. 

Sodium, (Natrium, Na.,) (Soda, Na/)). 1 Sp. gr. 0.972. 

(Oran(;k,) VELLOW-ORANOE ! {Yellow- ( Pluc-Orccu). 
Green), 

Lithium (Li.), (Lithium hydrate Li IIO). S]). gr. 0.594. 

RED! Vellinu-Ordn^ey XeWow-Greeu. ' (RLUIC). 

Barium (Ra.), (Raryta, RaO). ; Sp. gr. 1.5. 

Red, RED-ORANGE. YELLOW, YIHXOW- (HLL'E, \TOLET). 
GREEN ! 


Strontium (Sr.), (Strontia, SrO). Sp. gr. 2. 54. 

RED, RED-ORANGE I YELLOW, YEI.LOW- RECK (INDIGO, VIOLET). 
GREEN. 

Calcium (Ca.), (Lime, or Calcium monoxide, Sj). gr. 1.578. 


CaO). # 

RED- 0 RAN(;E ! ORANGE,YELLOW, Y 
LOW-GREEN. 

Magnesium (Mg. Magnc.sia, MgO). 
YELLOW-GREEN ! 

Rubidium, (Rb). 

RED-ORANGE ! yellow-orkex. 
Caesium. (Cs). 

Red, ORANGE ! YELLOW-GREEN. 


: (IND.-RLUE), VIOLET-INDI- 
GO, (DARK-VIOLET). 

Sp. gr. 1.75. 

Blue. 

Resembles Pota*ssium. 
VlOLET-lNnU.O. 

Resembles Potassium. 

Rlue. 


* Potassium was formerly called the most electro-positive of elements by electricians, 
which is but ancTther name for thermal. It has since been found that Cicsium is the 
most eiectro-positivc, tlien rubidium, then potassium^ then sodium, etc. 
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XI. Spectra ok other White or Light-Coloreo Metals. 

(General Predominance of Thermal Colors. 


Thermal Coi.oRs. 

Aluminum, (Al.) (Alumina, 

ORANGE, YELLOW ! YELLOW-GREEN. 
Cadmium, (Ctl.) (Cadmium Oxide, CdO). 

Red, RED-ORANGE, YELLOW ! YELLOW- 
GREEN. 

Silver, (Ag.) (Silver-Nitrate, AgNO*^). 
YELLOW! YELLOW-GREEN. 

Palladium, (Pd.) (Palladir.m monoxide, PdO). 
VKLLOW! YELLOW-GREEN. 

Thallium, (Tl) (Thallium Monoxide, 'D^O) 
Ydhnv, YELLOW-GREEN ! 

Platinum. (Pt.) (Platinic chloride, Pt CIJ. 
S’EIXOW! YELLOW-GREEN. 

Uranium (U) Uranic Oxide, U^O^. 

YcHoiu- Orange A ! Yellcnv Green. 
Bismuth (Bi) (Bismuth Pentoxide, Bi^.()j.). 

Red, Orange,YELLOW, YE1.TX3W-GREEN ! 
Zinc. (Zn.) (Zinc Sulphate, Zn SOJ. 

RED ORANGE, YEL.-ORANGE ! YELLOW. 


Electrical C(.)Ldrs. 


Sp. gr. 2.56 to 2.67. 

BLUE. Dark Vioi.et. 

Sp. gr. S.7. 

BLUE. 

Sp. gr. 10.5. 

(Blue-Green). 

Sp. Kr. 1 1. 8. 

Hint , Indigo. 

Resembles Lead in its properties. 
Blue. 

Sp. gr. 21.15 to 21.5. 
Tndigo-Blue. 

Sp. gr. 18.4. 

INDIGO-BLUE, INDIGO. 

Sp. gr. 9.9. 

Blue-Green, BLUIC, Indigo. 

Sp. gr. 6. 86 to 7.1. 
BLUE-GREEN! BLUE. 


Nickel (ni.) (Nickel Mono.xide, NiO). 

Orange, YELLOW-ORANG?:, YelUnv, YEL- 
LOW-GREEN ! 

Antimony, (Stibium, Sb) (Antimony trioxide, 

Sb, 03 ). 

Red, YELLOW-ORANGE! YELLOW, Yel- 
low-Gkeen. 

Mercury (Ilg, Hydrargyrum) Sp. gr. 13.6. 

ORANGE, YELLOW ! 

Tungsten. (Wolfram, W.) (Tungsten trio.x- 
ide, WO3). 

YELLOW ! YELLOW GREEN. 

Arsenic (As.) (Arsenic Acid, As^O.). 

ORANGE, YELLOW ! Yellcno Green. 

Tellurium (Tc) (Telluric Acid, TeO^ IIJ. 

RKD-ORANGE, YELLOW-ORANGE, YEL- 
LOW ! YELLOW-GREEN. 

Molybdenum (Mo) (Molybdenum monoxide. 
Mo O). 

YELLOW-ORANGE, YELLOW ! 

Tin, (Stannum, Sn.) (Tin Monoxide, SnO). 

Red. RED-ORANGE, YELLOW ! Yellow- 
Green. 


Sp. gr. 8.8. 

BLUE GREEN, BLUE. 

Sp. gr. 6.8. 

BLUIC, INDIGO. 

[Hg,ClJ. 

(Mercurous chloride, (Calomel) 
INDIGO, Violet. 

Sp. gr. 17.6. 

BIXE-GREEN, Indigo. 

Sp. gr. 5.88. 

Indigo — Blue. 

Sp. gr. 6.1 1. 

Blue, Violet. 

Sp. gr. 8.63. 

Blue, Indigo. 

Sp. gr. 7.29. 

Blue-Green, BLUE. 
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Spectra of White Elements Continued. 

Thermal Colors. Electrical ('olors. 

Vanadium, (V.) (Vanadium dioxide V^O^). 

ORANGE ! YELLOW-ORANGE, YELLOW, I Blue-Green, Blue, INDIGO, Vioid. 
Yellmu-Greeti. 

Iridium and Ruthenium (Ir. and Rii.). Sp.gr. of Ir. 21.15, of Ru. 11.4 

Orimge^ Yellow. 

Rhodium (Rh.) (Rhodium monoxide, RhO). Specific Gravity 10.6 to ir. 
Spectra too faint to measure. Rhodic salts are generally rose colored. (Eownc^.) 
Davyum, A i)latinoid metal, Sp. gr. 9.385. Discovered, June 1877, ^7 Kern. 

Red, Orange, \Tllow, Ycllo\v-(ircen. Blue, Indigo, Violet. 

XII. Sl‘ECTKA OF Bi.ACK OR DaRR ElEMENTS. 

''J'hcsc, thoiigli normally in a thermal condition as has been 
shown, present, when eombined in their spectra^ cither a predom- 
inance of thermal eolors, fi^om their belonging to the trans-violet 
grade of black in the spectrum, or of electrical colors, from belonging 
to the trans-red blaek, or a supply of both thcnnal and electrical 
colors from comprising both grades of black. Their most common 
potency is that of heat, 

'f'lIKUMAI. (‘OLOKS. I ElKCPRICAL CoLORS. 

Carbon (C.) (Carbonic Acid or Carbon dioxide Tsp.gr. of charcoal, 1.7; Diamond, 
COJ. ! 3 - 5 - 

YlCIil.OW-ORANGE 1 (Yellow and Yellow- | (Blue-Green, Indigo, and Violet- 
Green bands strongest). j Indigo bands feeble.) 

Iodine ( 1 . Bluc-black.) (Iodic acid, I^O-jllA-)). ; Sp. gr. 4.946 
ORAN(;E,^'KELOW-C)RANGE, YELLOW ! ! Blue-Green, Blue. 
YELLOW-GREEN. 

Silicon, (Si) (Silica or Silex SiO^) Sometimes : Sp. gr. of Silica, 2.66. Colorlc.-'S 
dark brown, sometimes colorless. The fol- | rock-crystals, quartz, Him, 

lowing is the Spectrum of Silicon Chloride agate, chalcedony, arc ucari} 

(SiCl^). pure silica. 

RED-ORANGE; Yellow-Orange and Yellow- (Violet-Indigo bands). 

( Irecn-Band.s. 

Osmium, Os.) (Black Powder. Berzelius). Heaviest of Metals, Sp. gr. 21.3 

to 22.477. 

f)range. Yellow. IndK'.O-Blue ! Violet-Indigo. 

Tantalum 'I'a.) A black Powder . 7 Spectra of these two metals too 

Niobium or Columbium (N.) Do. ) feeble to be measured. 

Glucinum (grayish black J’owdcr). 

Only 2 lines of the spectrum ascertained. Blue, Indigo-Blue. 

•< 

2. In tlic above spectrum of Carbon, the thermal colors are 
(jiiite predominant ; another spectrum of the same makes, the 
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electrical colors abundant. Iodine presents a blue electrical 
black, and so gives a powerful thermal spectrum according to the 
j)rinciples of chemical affinity, and yet the fact that it boils at 
347®F. with a beautiful violet vapor shows that it is capable of 
exciting electrical action. Its pt)wer to burn is well known. 
Silicon-chloride doubtless presents a partly correct idea of the 
spectrum of silicon itself, which is the encasing atom, although a 
■* ])()rtion of the yellow and yellow-green must come from the 
chlorine, from its })lurality of atoms. 

3. It is quite evident that black substances arc very apt to 
develope some style of heat, from their thermism, as for instance 
carboHy which devclopes the heat of flame and incandescence, 
iodine, black cantharis, etc., which develope the kind of heat that 
hums into the flesh, and black pepper, black mustard, black hele- 
bore, cloves, etc., which cause a burning sensation to the taste. 
Of course the red principle is a still more direct and positive 
manifestation of heat, as in the redness of burning coals, the red- 
ness of cayenne pepper (capsicum), etc. The grades of heat 
which appeal to the taste, etc., are too fine to be measured by the 
thermometer. It will be seen hereafter that transparent sub- 
stances being strong in both thermal and electrical forces, may 
develope heat and cold and all other styles of power. 

XIIT. Spectra 01* iCLKMEiXrs with Gray and Neutral 

Colors. 

Elements possessing n more medinm and less positive elass of 
tints, suck as iron with its irongray, lead with its bluish-gray, 
ete., generally have both the thermal and cleetrieal colors developed 
in the speetrnm. The Icad-like element Indium is a rare metal, 
and its spectrum as given below maybe considered as imperfect, 
judging by all analogies. In arranging my different groups, 1 
may at times commit some slight errors, as it has been imprac- 
ticable to have all the elements by me for comparison, and 1 
have necessarily had to depend upon our chemistries in part for 
the description of their colors, which I find is not ahva}\s en- 
tirely accurate. 
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Tjikrmal Colors. 

Iron^(Fcrrum, Fe.) ( Ferrous oxide, FcO). 
RED-ORANGE, ORANGE, YEL- 
LOW ! ! ! YELLOW-GREEN ! 

Lead, (PlumlDum, Pl).^ Sp. gr. 11.45. 
RED, Yellow- Or an YP'JJX^W ! YEL- 

low-.(;reen ! 

Erbium .md Yttrium (Eb. & Y.). 
ORANGE, \'ELLO W-ORANGE, YEL- 
LOW ! YELLOW-GREEN. 
Indium, (In.) T.ead Gray Color, 

(Only 3 linc.s of the spectrum ascertained.) 
Zirconium, (Zr.) (Steel gray, etc.). 
(3RANGh: ! Ydhno, Yelltnu- Green. 
Cerium, (Cc.) (C crons Oxide, CeO). 

Y E LLO W, Y I-: L 1 .0 W-G RE EN. 
Lanthanum, (La.) Has colorless salts. 

Y KLLOW, Y ELLO W-(; R 10 ION. 

Didymium, (Di.) Has rose-colorcd salts. 
Y KLLOW, Yelhrw’ Green. 

Chromium, (Cr.) J.)ark-Gray. Sp. gr. 
6.81. 

Yellow, YELLOW-GREEN ! 
Manganese, (Mn.) (Manganese dioxide 
MnOJ. 

YELLOW-ORANGE, Yellcnu. 

Cobalt, (Co.) Red-gray. Sp. gr. 8.54. 
Orange , Yki.low Orange, Yellow, 
Yellcnv-Grecn. 

Thorium, or Thorinum (Th.) Sp.gr. 7.9. 

Yellcnv. 


Electrical CoLriKs. 

Sp. Gr. 7.79. 

I J LU JO - GRE ION, 1 N I ) I G 0-13LU E, 

INDIGO, VIOLET - INDIGO : ! 
VIOLET. 

(!x*ad Monoxide, or Litharge PbO). 
INDIGO, VIOLET-INDIGO, Violet. 

In dark-gray powders. 

BLUE-GREEN, Blue, INDIGO, Viu- 

LET. 

Marks paper like lead. 

BLUE, VIOLET. 

(Zirconia, ZrO^ Sp. gr. 4.35 to 4.9). 

BLUE ! Indigo, Violet. 

.1 

(Cerium sulphate, CeSO^). 

BLUE, INDIGO-BLUE! INDIGO. 

(Lanthanum Monoxide, LaO). 
BLUE-GREEN, BLUE ! V lOLK P. 
INDIGO. 

(Didymium hydrate, DilLOJ. 
BLUE-GREEN, BLuio,* VIOLET- 
INDIGO. 

(Lead chromate, or Chrome Yellow, 
CrO^Pb). 

Blue, INDIGO! 

Sp. gr. 7-13 

BLU10-(.1 REI:N, blue! Indigo-Blue, 
VIOLE'I-INDIGO, ViuLF.r. 
(Cobalt monoxide, Co(')). 
BLUIC-GKEEN! BLUE, Violet-Indigo. 

(Thorium oxide, or Thorina, ThO) 
Bine-Green, INDIGO! 


XIV. Spectra of Eli:mp:nts with Positive Colors. 

Certain elements in their normal condition exhibit positive or 
chromatic colors. These colors belong to the thermal group, there 
being no positive electrical colors among the elements. These ele- 
ments include gold (yellow), copper (red orange), Selenium (red- 
di.sh brown), Sulphur (pale yellow), chlorine (greenish-yellow, or 
very yellow-green), titanium (reddish); and bromine (a red liquid). 
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W hen submitted to chemical or heat action as exhibited in the 
spectrum, they change their potencies according to the following 
laws ; 

1. Their principal change is towards the finer end of the 
spectrum, including a grade of thermal colors finer than their 
own and more or less of the electrical colors, on the law of 
calorescence already explained. (Chapter Third, XXXIII.) 

2. The most rapid change towards the finer electrical colors, 
and the greatest chemical power occurs in the case of the ele- 
ments which approach to lightness and tenuity, according to the 
law explained in Chapter First, XV, as may be seen by examin- 
ing the spectra of sulphur, chlorine and bromine, as well as by 
investigating their chemical potencies elsewhere. 

3. The slowest change towards the electrical forces occurs in 
the heaviest metals of the group, gold being the heaviest and 
most feebly electrical, and copper next. 

The spectra of these elements are as follows : — 


TllhRMAh ('OLOKS. 

Gold (Auruni, ,Au.) (Auric chloride, 
AuCip. 

o K \ \ < ; K, Vt’ilinv' Oranqe, V LI.X) W 1 
VELLOW-GREEN. 

Copper (Cuprum, Cu.) Sp. gr. S.96 
Kj:i)-Oran(;k, VELLGW, YELI.OW- 
GREENM 

Selenium, (Se.) Sp. gr. 4.3 

Orange^ VP'. L LOW, YEL- 
LOW-GRPUiN ! (with orange and 
yellow-bands.) 

Sulphur, (S) (Sulphuric acid SO^HJ. 
Rkd-Orangk, ORANGE, YELLOW!! 
YELLOW-GREEN ! 

Bromine (Rr.) (Bromic acid, BrO^lI). 
/vV./,ORANGP:, YELLOW! VELLOW- 
GREEN. 

Chlorine. (Cl.) Sp. gr. 2.47 
Okanoe, YELLOW! YELLOW- 
GREEN. 

Titanium, (Ti.) (Titanic Chloride, TiCl^). 
ORANGE, YELLOW - ORANGE ! 
YELLOW!! YEJ.LOW-GREENI!! 


PILKCTU ICA I . ( ' ( )I,ORS. 


Sp. gr. 19.3 to 19.5. 

I ik 1 i go-1 >1 lie . 

(Copper Monoxide, CuO black). 

Blue-Green^ Bltu\ Indigo. 

(Sclcnic Acid, ScO^lI J. 

BLUP:-GRP:p:N ! blue! (with Indigo- 
Bliie, Indigo, and Violet-Indigo 
bands). 

S]), gr. of roll sulphur, 1.98. 

BLUlvGREEN, BI.LIE ! ! INDIGO- 
BLUE! INDIGO, VI0LP:T-TN- 
DIGO, (various bands). 

Sp. gr. 2.976. 

BLUE-GRP:p:N, blue! Violet-Indigo. 

(Hydrochloric acid, IICl). 

BLUE-GREEN ! BLUE, INDIGO, 
Violet-Indigo. 

Sp. gr. of Titanic Chloride, 1.76. 

BLU E-G REEN, BT.U E ! ! INDIGO- 
BLUE!! INDIGO, VI0LP:T-IN- 
DIGO- 
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XV. Spectra of Transparent Substanxks. 

As Transparent Substances affinitize with and transmit the 
different grades of color, both thermal and electrical f they present 
nearly equal amounts of both thermal and electrical colors in their 
spectra, the electrical poivcr on the ivhole preponderating. This 
may be explained as follows : — While in their ordinary cool con^ 
dition their spirals attract into themselves all the color ethers, 
and pass them through, with some equality of power. When 
these same spirals become agitated by heat or by chemical 
action, their motions are sufficiently violent and repulsive to re- 
flect a considerable part of the same color ethers which they be- 
fore received, and this intensity and quantity of reflected colors 
is great in proportion as the action is great. The followiiiL^ 
table gives the spectra of the three powerful gaseous elements 
of Oxygen, Hydrogen and Nitrogen, which are absolutely trans- 
parent so as to be invisible, as well as the solid element of 
Phosphorus which, in its pure state, is colorless and translu- 
cent : — 


a'llKUMAr C'ol.dRS. 


K CELT RICA I. Ca)LOKS. 


Oxygen (O) (Water, oil,) the 
most al)un(lunt of eartlilv ele- 
ments, just a.»> liy(lr<\<jcn must 
])rcclominatc in space. 

Red, Rkd-Ok \\<:k, Oraxoe, 
YELLOW, Vi:i.-GREEN. i 

Hydrogen, ( 11 ) 14 times as 
light as air. 

K ED, or very RED-ORANGE ! 

Nitrogen. (N) (Nitric Acid, 

NA)* 

4 W, Rkd-Oranc.k, YKIJ.OW- 
ORANGE, YELLOW 1 
YEI.LOW-GREEN, 

Phosphorus (P) (Phosphoric 
add, PO^I{ 3 ). 

Fed- Oni,r^e, Y E L.-O R A NGE, 
^'ELL()W ! YKI.LOW-' 

GREEN, 1 


Sp. gr. (compared with air) 1.1057. Goiubinc- 
with all elements e.\ceptii\g Fluorine and :s 
the most electrical of all. 

RLLMc, INDlGO-liLGE! INDIGO, YIO- 
LEI’-INDIGO, Violet. 

The most volatile and thermal element. 

BLUE-GREEN, INDIGO, DARK VIOJ.K'r. 

Sp. gr. compared with Air, .9713. 

BLUE-GREEN, BLUE! (Blue bands) In- 
DIGO-BLUE! (Violet-Indigo and Yiolct 
bands). 

Sp. gr. 1.77 to 2.14. 

BLUE ! (Bands in Blue, Indigo-Blue and Vu»!ct* 
Indigo). 


* The reader may ask how can a substance exhibit both the thermal and elec- 
trical colors simultaneously ? It is not probable that the same line of atoms rcceivt." 
an equal charge of thermal and electrical ethers simultaneously. Let us take t 'r 
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XVI. The most Powerful Substances 

Are those which are tra^isparenty from the fact of their com- 
bining both the thermal and electrical potencies. The following 
bodies, which are transparent, are adduced in proof : 

1. Water\% the most powerful single solvent in nature. 

2. The most poivctfnl acids such as the Sulphuric (oil of 
vitriol), nitric, acetic, hydrochloric (muriatic), hydrocyanic 
(prussic), etc. 

3. The Alcohols and Drug-ethers including chloroform, etc. 

4. The most powerful Gases such as oxygen, hydrogen, etc. 

5. The Invisible potencies that permeate everything such as 
gravito ether, electro-ether, psychic ethers, etc. 

XVII. Transparent P'luids, 

Though abounding in both electrical and thermal potencies^ hm'C^ 
as a general ntlcy a preponderance of the electrical character. 
This comes from the fact that transparent substances are such 
as can be polarized in various directions by the light, and in order 
to allow of this polarization the axial or electrical principle of 
the atoms must be active, h'araday has shown that oxygen stands 
at the head of the electro-negative bodies, and electro-negative as 
We have already seen is but another name of that which, in 
chemical combination, is really electrical. Nitrogen and P-lydro- 
gen arc also ranked as electro-negative, although the latter is 
placed next to the electro-positive and has its highest intensity 
in the thermal part. The electrical character of these gases may 
also be seen in the spectra of transparent substances, although 
hydrogen has a single red line of greater intensity than those of 
its electrical colors, which is a manifestation of its thermal power. 


instance, the atomic lines of the cosmic ether upon which the sunlight comes to the 
<^ai th and in which as we have seen the lines are arranged conversely. The ethers 
for red, yellow, etc., sweep thermally through one line of atoms, while those for blue, 
violet, etc., sweep a.xially through the contiguous lines and both of these come side 
by side toward the earth in the day-time, but move with a more [positive \>o\\q.x from 
fhe earth at night. At night, however, they do not move w'ith sufficient force to ignite 
ibe luminellcs of the atmosphere, and consccpicntly we have a condition of shadow. 

the earth’s efflux forces are not powerful even at night, they must be still less 
powerful in the day-time, for the solar currents moving in the opposite direction must 
»^iore or less impede and draw into themselves the currents from the earth. 
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In fact the spectroscope, aided by the principles which we have 
already seen to be true, will reveal the electrical or thermal poten- 
cies of substances better than the galvanic battery, as it shows 
just the grade of electricity or thermism. Thus oxygen has its 
leading potency, in that grade of electricity which develops the 
blue, especially the indigo-blue principle, while potassium has its 
leading potency in that grade of thermism which developes the 
A grade of red. It will be found in reviewing the foregoing 
groups of spectra of the elements, that the great general divisions 
harmonize with the arrangement which electricians have adopted, 
although the tests of color enable us to arrive more exactly and 
minutely at the true character and place of each element. I 
will quote the two groups of elements as arranged by electricians. 

2. Klectro Negative Klemen'^s, in which the atoms are 
especially powerful in the axial or electrical principle com- 
mencing with the strongest : — 

Oxygen, sulphur, uitrogeu, chloriuc, iodifu\Jiuorius, phosphorus, 
selcniuuu arscuic, chromhun, molybdenum, tungsten, boron, car- 
bon, antimony, tellurium, eolumbium, titanium, silicon, osmium,, 
hydrogen. 

3. Electro Positive Elemf:nts in which the atoms are on 
the average more wide-mouthed, more especially fitted for en- 
casing others, less electrical and more thermal, commencing 
with the strongest : — 

Qvsium, rubidium, potassium, sodium, lithium, barium, stron- 
tium, calcium, magnesium, glucinum, yttrium, aluminum, zir- 
conium, manganese, zinc, cadmium, iron, nickel, cobalt, cerium, lead, 
tin, bismuth, uranium, copper, silver, mercury, palladium., plati- 
num, rhodium, iridium, gold. 

4. There is occasionally a little discrepancy between the 
estimates made in connection with the galvanic battery and 
those in connection with the spectroscope, but I have generally 
found the spectroscope, even with its present imperfections, the 
more correct. Thus iodine is ranked among the electro-negatives 
by the electricians, and yet in its spectrum the thermal colors 
predominate, especially the yellow. Which is correct } Looking 
in the U. S. Dispensatory, (Wood and Bache,) Iodine is de- 
scribed as having “a hot taste,” and as being “excitant of the 
vital actions, a diuretic, diaphoretic, emmenagogue,” etc., all of 
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which terms belong to the expansive character of thermal sub- 
stances as opposed to the electrical, as will be abundantly shown 
licreafter. 

5. The electrical character of the transparent substance 
water, has been fully shown by Faraday, although it can be so 
heated as to have thermism predominate. The two qualities, 
however, have almost an even balance, and this is not much of a 
point in favor of our position. 

6. The transparency of the powerful acids has been men- 
tioned. Arc acids electrical or thermal as their leading charac- 
teristic? While acids have a certain amount of the thermal 
principle, as in the hydrogen which is, to a considerable extent 
thermal, and is an almost universal ingredient in them, or in the 
carbon in which thermism also is a somewhat characteristic, they 
always have the electrical principle, as in the oxygen, etc., 
more fully developed, especially if they have a distinctive acid 
character. They pucker the mouth, contract the skin, act as an 
astringent to the bowels, arc cooling, quencli thirst, etc., all of 
which show their electrical character. “Tannic acid is the chief 
principle of vegetable astringents!' Acetic acid, tartaric acid, 
citric acid, etc., are by medical men called “ refrigerants.” [ 
quote the following sentences from the U. S. Dispensatory con- 
cerning the more powerful acids, which are transparent. 

“Acids have a strong electro-negative energy.” (p. 801.) 

“ Sulphuric acid is refrigerant and astringent:' 

“ Nitric acid (diluted) is good in febrile diseases.” 

“ Hydivchloric acid is colorless and refrigerant!' 

Phosphoric acid is tonic and refrigerant!' 

7. That acids may at times, by uniting with certain alkaline 
or thermal substances of the stomach or bowels, produce heat or 
a laxative effect is very true, but it is on the same principle that 
heat may be produced by a dash of cold water, in case the system 
has a sufficient amount of internal heat to react. 

8. The electrical nature of transparent acids may be deter- 
mined by chemical analysis ; thus sulphuric acid as may be seen 
by its formula (H2SO4) contains 2 volumes of hydrogen which 
is highly thermal, to i volume of sulphur and 4 volumes of 
oxygen, both of which last have an electrical predominance, 
although the sulphur is powerfully thermal also. By weight the 
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electrical predominance in sulphuric acid seems more marked, 
for if we call the weight of the hydrogen 2, that of the sulphur 
will be 32, that of the oxygen 64. In nitric acid (HNO3) 
hydrogen weighs i part, the nitrogen 14, and the oxygen 48 ; in 
hydrochloric acid (HCl.) the hydrogen weighs i part, and the 
cholorine in which electricity predominates weighs 35.5 ; in 
phosphoric acid, (H3PO4) the hydrogen weighs 3 parts, the 
phosphorus 31, the oxgen 64. 

9. Alcohol (C^HqO) has evidently a preponderance of the 

thermal or fiery element from its amount of carbon, and espe- 
cially of hydrogen, although it has a goodly amount of electricity 
also. Hence it is called “ a powerful diffusible stimulant,” from 
its burning qualities. Chloroform (CHCl^), from its amount of 
chlorine, has an electrical predominance and hence, from its cool- 
ing nature is pronounced “ a sedative narcotic,” (U. S. Disp’y). 
Ether (the common ethylic or sulphuric, is .still more 

thermal than alcohol, from its increased amount of carbon and 
hydrogen, and is described as being “ much more rapid in its 
effects than alcohol,” and ‘‘very inflammable.” 

10. Thus, although such transparent substances as hydrogen, 
alcohol and common ether have a predominance of thermism, 
the fact that oxygen, nitrogen, water, atmosphere, chloroform, and 
the powerful acids which are trans])arent, have a predominance 
of electricity, clearly proves our proposition with regard to the 
general electrical character of transparent fluids. 

XVIII. Tk.axsparent Solids. 

These are such as have been polarized and crystallized by 
electrical forces of such i^ower as to make them, as a general 
rule, exceedingly hard, as in the case of diamonds, glass, rock 
crystal, the purer kinds of flint, etc. Congealed water, in its 
softer and opaque form is seen in the snow ; when harder and 
more intensely polarized as in ice, it becomes transparent. The 
flner color-electricities, such as sweep so freely through trans- 
parent substances, cau.se greater hardness than coarser grades 
of electricity which are weaker, and which penetrate opaque 
substance. A^i example of this may be seen in the finer and 
coarser grades of carbon as exemplified in the diamond and 
plumbago. 
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XIX. Chromatic Repulsion. 

Jill substances zvhile under chemical influence repel contiguous 
substances zvhich have the same grade of coloVy and tend to 
stimulate them into greater activity. 

This is a principle of great and far reaching importance, and 
I invite the attention of the reader to the following proofs : — 

1. Dr. Newberry exhibited before the Liberal Club of New 
York a plant which was grown under the ordinary white light of 
the sun. This was interspersed over its leaves with red and 
green colors. Another j^lant of the same kind, grown under red 
glass exhibited a far greater predominance of the red principle 
in its leaves, while a plant grown under blue glass exhibited 
leaves of blue-green. 

2. I have concentrated upon chemically sensitive paper red, 
blue, violet-gray, orange-gray, etc., by means of red glass, blue 
glass, etc., aided by a lens. Why does the red glass produce a 
red impression, the blue glass a blue one, etc. ? Because the red 
glass, for instance, transmits the red rays, and reflects or absorbs 
much of the other rays. These red rays drive before them and 
concentrate upon the paper the red luminelles of the atmos- 
])here with which they come in contact, and must do so from the 
fact that an object cannot be red at all, excepting as it repels (re- 
flects) the red elements. The .same is the case with the blue 
and other colors. This law will apply also to the foregoing 
principle concerning vegetable growth. 

Since writing the foregoing I have perused the most valua- 
ble work by Robert Hunt, F. R. S., entitled “Researches on 
Light in its Chemical Relations,” and find therein recorded sev- 
eral examples \vhich prove the foregoing principle, some of which 
I will quote : — “ It was noticed by Daguerre, that a red house 
gave a reddish image on his iodised silver plate in the camera 
obscura, and Mr. Fox Talbot observed that the red of a colored 
]>rint was copied of a red color on paper spread with chloride of 
silver.” “A paper prepared by washing with muriate of barytes 
^^nd nitrate of silver, allowed to darken whilst wet in the sun- 
•^hine to a chocolate color, was placed under a frame containing 
I'cd, a yellow, a green, and a blue glass. After a week’s expos- 
^u'c to diffirsed light, it became red under the red glass, a dirty 
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yellow under the yellow glass, a dark green under the green, ami 
a light olive (blue-gray) under the blue ” (p. 338). Seebeck also 
copied various colors on chloride of silver, Hunt copied colored 
maps, drawings, etc., and Niepce de St. Victor developed tlu‘ 
yellow, red, blue, etc., by putting upon the plates the yellow, red, 
and blue elements to be intensified and copied by the same elc‘- 
ments of the sunshine. These colored sun pictures were named 
by the last, hdiochronics, 

3. It will be fully shown hereafter that the red light and 
various other red objects stimulate the arterial blood which is of 
itself red, that yellow light and the yellow principle of various 
substances, although some red and orange also are active, stim- 
ulate the action of the nerves in which the yellow principle is 
predominant, ’ being composed of sulphur, phosphorus, carbon, 
oxygen, hydrogen, potassa, nitrogen, etc. ; that the blue light in- 
creases the blue principle of the body and renders it more elec- 
trical, etc. I will mention here as corroborative of my point a 
few drugs, with their established potencies, as given by Dr. 
Hartshorne’s Conspectus of Medical Sciences, and the U. S. 
Dispensatory, and leave the fuller explanation for the Chapter 
on Chromo Therapeutics : — 

4. Arterial Stimulants : in which the red predominates as in 
red pe]4:)er (capsicum), ammonia (NH.^), in which the vivid 
red of the spectrum of hydrogen and the feebler red of nitrogen 
are active; alcohol (CgHoO), in which hydrogen rules, also 
blood-root (sanguinaria), pink-root (spigelia), red-cedar (jiiniperiis 
virginiana), in which hydrogen rules ; several oxides of iron in 
all of which red is pre-dominant, etc. 

5. Nervous and Cerebral Stimulants consist of the fine ex- 
pansive and repulsive principle of yellow as the leading principle 
which sometimes acts strongly upon the brain, as in opium (;i 
yellow powder). Chloral hydrate (C2HCl3,0H20) in which the 
yellow principle is especially strong in the spectrum of carbon 
and chlorine, and even in the oxygen, etc. ; also upon the nerves 
of the stomach, expanding the ingesta and developing a reflex 
action of the nerve fluids in emetics such as lobelina (a yellowish 
liquid), the sulphates of zinc and copper, the spectra of which 
are prominently yellow, etc. ; also upon the nerves of the gall 
bladder, expelling the bile (yellow) in such a cholagogue as 
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podophyllum (mandrake), which is yellow, etc. ; also in direct 
laxatives and purgatives which have an expansive and repulsive 
action not only upon the foeces, much of which are yellow, but 
upon the nerves of the visceral membranes, and include such 
substances as castor oil (yellowish), rhubarb (yellowish brown), 
sulphur (yellow), colocynth (both flowers and fruit yellow), aloes 
(greenish yellow), while in such mineral and saline cathartics as 
magnesia, magnesium sulphate (epsom salts), sodium sulphate 
(glauber salts), sodium phosphate, etc., the yellow color is decid- 
edly predominant in the spectrum. The leading difference be- 
tween emetics and purgatives is, that the former have more red 
and also act so rapidly on muscles as well as nerves, as to ])ro- 
(luce their repulsive motions mainly before leaving the stomach, 
while the latter do not get into full operation generally until they 
reach the bowels and some, aloes for instance, act mainly on 
the lower bowel (rectum). One reason why emetics act more 
rapidly and violently than purgatives, seems to be that they very 
generally combine more of the heating effect upon the blood, of 
the red or orange principle, with the nerve stimulating yellow 
principle, as in ipecacuanha, which has a red principle in it, 
sanguinaria (blood root), whose sap is orange colored and whose 
powder is brownish red, tartar emetic (tartrate of antimony and 
potassa KSbC4 H407,H20), in which the red principle of potas- 
sium and hydrogen, as well as the yellow or orange principle of 
the antimony, carbon, potassium, etc., arc prominent in the spec- 
trum, etc. The combination of the red principle with the yellow, 
reaching as it does the blood and muscular tissue as well as the 
nerves, causes generally an especially griping and drastic effect, 
both in emetics and purgatives as in gamboge (red-orange and 
yellow), black hellebore (rose colored flowers, yellowish white 
root), croton oil (pale yellow and reddish brown), etc. 

6. Stimulating substances which have an affinity for the 
nerves of the kidneys, known as diuretics^ have yellow as their 
leading principle, although the red or orange is also a ver}^ 
strong principle especially in the more powerful diuretics, as in 
tartar-emetic (yellow, red and orange), dandelion (yellow flowers, 
brown root), copaiba (juice ‘'yellowish red”), Indian hemp (yel- 
lowish brown root), potassium carbonate (red and yellow spec- 
trum), etc. 

t6 
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7. But the list of nerve stimulants could be extended almost 
indefinitely, including Emmaui<^ogucs, Escharotics (Caustics), Rit- 
bifaciantSy Diaphoretics, etc., all of which have the yellow princi- 
l^le prominent, although these four last named, having more or 
less to do with exciting and warming the blood, frequently unite 
a large amount of the red and orange elements with the yellow. 

8. The metlmd by which the blue and other electrical colors 
stimulate their own cold principle and subdue the heat, will be 
seen in the next chapter. 

9. Tt is i^roper to state here that Dr. b.dward Newberry, of 
New York, as early as 1831, declared that yellow stimulates ner- 
vous action, pink, the nutritive system, etc., and thac the color of 
walls, carpets, window-shades, etc., should be adapted to delicate 
and unbalanced persons. I am not aware, however, that, either 
he or any other writer has stated the law by which these effects 
are produced. 

10. Why is the yellowish acid called aqnia regia (NO ,5 + 
HCl) the only one which can dissolve gold and platinum ? Why 
cannot the powerful acids which are not yellow in their predom- 
inating color accomplish the same result ? Is it not because 
the yellow is repellant of the yellow, which color is thoroughly 
predominant in the spectra of these two metals } Chemists state 
also, that nitric acid, in its more diluted and yellow condition, is 
much more corrosive of many metals and of the human skin, 
than the more concentrated and transparent nitric acid. This 
shows the nerve stimulating power of the yellow. 

1 1. Melloni affirms that all bodies have a chemical coloration. 
“ If we paint a board' of the seven prismatic colors or take, 
which is still better, seven pieces of cloth, of the same colors as 
the rays, and receive the spectrum upon them, we shall find, 
when all the rays fall upon their own color, that the color of each 
is considerably exalted. If we receive the spectral image upon 
a red ground, all the rays will suffer diminution in intensity, ex- 
cept the red, which will be increased. If on the contrary it is 
received upon a blue ground, the blue ray will becorpe more 
intense, whereas all the others will, in different degrees, be 
diminished.” 

12. One proof that colors stimulate and intensify other colors 
is the fact that substances which are hidden from the sun’s rays 
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c^row dim and neutral in their color principles, as is the case 
with soil, or with objects far down in the sea where the light 
cannot penetrate. “ Prof. Forbes and Mr. Couch have both of 
them remarked that the vegetables and animals near the surface 
ol' the sea are brilliantly colored, but that they gradually lose their 
brightness as they descend, until the animals of the lowest zone 
arc found to be nearly colorless. Hence we see the clej^endence 
of marine animal and vegetable life upon the solar influences to 
as great an extent as over the surface of the dry land.” (1 hint). 
Prof. Forbes made experiments by which he found but a \'ery 
few testacea existed as low as 200 fathoms, while at about 300 
fathoms it was considered that animal life was extinct, the dark- 
ness being too great. Vegetable life ceases at 50 fathoms. 

13. Having ascertained the therapeutics of color repulsions 
as connected with the cruder elements of drugs, we may adopt 
the same potencies in a finer, safer and more penetrating form, in 
ilie elements of sunlight, straining the light through red glass 
for warming the arterial blood, through yellow glass for animating 
the nerves, through purple glass for animating the venous blood, 
etc. Hut this will be explained more fully in the next chapter. 

XX. Chromatic Attraction. 

AH substances under full ehcniieal action tend to attract, or 
conihific in hannoniotis union, those elements 'lohose colors forma 
chemical affinity with their own, or at least under a chemical ac^ 
iion which is less complete , to unite their thermal principles with 
the electrical principles of substances in proximity to them, or vice 
vcj'sa. 

I. The rationale of this law which reveals a multitude of mys- 
teries and sheds important light upon all styles of force, has al- 
ready been given in the Third Chapter, which should be perused 
m order to the best understanding of the following. It should 
he remembered from the conception of atoms there explained, 
diat the thcrmcl and bluc-^rccn constitute a chemical affinity, as 
also do the red and blue, the red-orange and indigo-blue, the 
orange and indigo, the y el !o 7 o-o range and violet-indigo, the yellozo 
and violet, and the yellozugreeu and dark violet, I will enume- 
rate a few facts in proof of the above law. 

/ 2. Water, One of the most perfect chemical combinations in 
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nature is seen in water. It is composed of hydrogen, whose rul- 
ing spectrum is red and warm, and of oxygen, whose ruling spec- 
trum is blue and electrical. So great is their affinity that thev 
are swept together about 2000 times as close as when in their gas- 
eous condition. Having this beautiful union of contrasting ele- 
ments, it readily combines with alkalies and other thermal ele- 
ments by virtue of its oxygen, and with acids and other electrical 
elements by virtue of its hydrogen, being thus the most univer- 
sal of solvents. 

3. The Sky, as we have already seen, presents its blue ap- 
pearance by virtue of its aqueous vapor, which is only an expand- 
ed form of water. But why is the sky blue as long as hydrogen 
must be the coloring principle, being the encasing atom which 
in this case must cover up and hide the color effects of oxygen ? 
By what pleasing law has nature caused this hydrogen to givens 
our celestial and soothing blue instead of sending us its own 
flaming red which, if permanently distributed over the whole sky, 
would drive us blind and crazy with its exciting character } By 
the law of chemical affinity. The reason why hydrogen flames 
are red and its spectrum is so strong in the red, is that it is rc- 
pellant of the red elements and consequently must, according to 
our law, be attractive of its affinitive color, the blue. The sky, 
unlike most objects, docs not get its color from reflection, but 
from transmission, the hydrogen attracting its affinitive blue more 
strongly than any other color, and passing it on from the sun to 
our eyes, meantime repelling the red elements towards the sim. 
Even on the side of the sky opposite the sun, we receive the blue 
portion of the reflected light. To get at the color of the sky 
more definitely, it should be an indigo-blue much diluted with 
white light to correspond with the so called red of the hydroge n, 
which is really a red-orange, and such we shall find to be the 
case when we look carefully. A traveller informs me that llic 
Italian sky, so famous for its purity has a very perceptible indigo 
ca.st. In fact this hue must come mainly from oxygen itself. 

4. The Ocean transmits its blue to our eyes on the same 
j)rinciple as does the sky, from the oxygen drawn on by the 
hydrogei^^ meantime receiving a certain greenish tinge from 
the mineral elements with which its water is charged, thus 
making its general color in deep water, blue-green. 
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5. OxygeUy whose predominant potency is in the blue and 
indigo-blue, has its m(\st powerful affinities for elements whose 
spectrum has great intensity in the red, and red-orange, sucli 
as potassium, hydrogen, lithium, strontium, iron, zinc, etc. So 
powerful is its affinity for the red elements of the atmosphere 
that when it predominates decidedly in any compound, it has 
a great tendency to impart a red or orange hue to it. Thus 
while ferrous oxide (FeO) is pale green, ferric oxide (Fe.^Oy), 
which has half as much again oxygen, is crimson ; chromium 
monoxide (CrO), is pale blue, chromium trioxidc (CrO^), with 
three times as much oxygen, is red ; manganese monoxide (MnO) 
is light green, red manganese oxide (Mn304) is reddish brown, 
etc. Other highly electrical elemeutSy in which blue is a ruling 
color, tend towards the red when very strong, thus sulphur tetra- 
chloride (SCI 4) is red -brown, and all acids which abound in 
the blue principle are tested by their facility in converting blue 
litmus into a red color. The influence of the oxygen in the 
lungs as it transforms the purple venous blood into the red arte- 
rial blood is well known and verifies our rule. 

6. Potassium and other alkaline elcmentSy in which the red of 
the spectrum is predominant, tend towards tlie blue in combina- 
tions in which they rule, thus while K2O is white, K4O is bluish 
gray; ammonia (NH3), combined with red litmus, turns it blue, 
and the alkalies generally, having their potencies in or near the 
red end of the spectrum, convert the same litmus into blue or 
indigo. 

7. Count Rumford wetted pieces of ribbon and parcels of 
magnesia with a solution of gold, in which, of course, yellow 
predominates. Those that were exposed to the strong sunlight 
assumed a violet hue in a few hours, while those preserved in 
darkness remained unchanged. This shows the tendency of the 
yellow, under chemical action, to affinitize with the violet. 

8. The invisible thermel ray may be made visible by cobalt 
bliiCy which is nearly its affinitive color. By looking at the spec- 
trum of cobalt, it will be seen that blue-green is its strongest 
color. “ Sir John Herschel has shown us that by looking at the 
spectrum with a cobalt-blue glass, we perceive a ray, called by 
him 'extreme red,’ of a crimson color, below the ordinary red ray 
of the spectrum. Again, throwing the spectrum on paper stained 
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yellow by turmeric, a ray gf high refrangibility beyond the violet 
becomes visible, which ray is of a peculiar neutral color, and has 
been called the lavender (or violet gray) ray.” (Hunt.) Thus, the 
fact that the yellow principle devclopes the invisible trans-violet 
best, while the bluc^recn developcs the affinitive thermel better 
than other colors that have been tried, is a decided argument in 
favor of the red, having an affinitive attraction for the blue, and 
the violet, an affinity for the yellow. The sulphate of quinine, in 
which the yellow principle is powerful, and a green variety of 
fluor spar, etc., with more or less of yellow, are also used to ren- 
der the trans-violet visible, but ^ able to present to the eye only 
the blue part of this cohn*, the red being of so etherial a nature 
as seemingly to escape ordinary vision. A greenish yellow glass, 
colored by uranium oxide, is also used for the same purpose, as 
well as a tincture of horse chestnut, etc. 

9. The Germination of Plants \^\\\c\\ has so long been -a mys- 
tery, is another example of the actif)n of color affinities. In the 
first place the germinating seed must be placed in the soil, away 
from the light, as it has been repeatedly shown by Prof. Hunt 
and others, that the luminous and thermal rays tend to destroy 
germination. As early as i8ot, Victor Micjiellotti of Turin, 
stated, that “light, or that which comes from the sun” has a 
decided action on those germs which arc exposed to it, that this 
action is prejudicial to them, causing total extinction of their life, 
if very intense. ]3y understanding the law of atoms the cause of 
this seems to be apparent The seeds or other germs of plants, 
are composed of oxygen, hydrogen, carbon, and perhaps nitrogen 
as their leading element. When the yellow rays strike the seed 
the same rays of the carbon and nitrogen repel them. When the , 
red rays strike it, the red principle of the hydrogen and nitrogen 
repel them. In this way the leading constituents of the seed, 
when exposed to the luminous rays, have their repulsive energies 
aroused which throw off rather than receive the affinitive parti- 
cles that tend to increase their mass and thus constitute growth. 
Besides this, these heat rays evaporate the moisture that sur- 
rounds the seed and gives a scorching effect. When the seed is 
placed in the soil, the luminous and thermal rays cannot reach it, 
1st, because the soil, abounding as it docs in thermal elements, 
repels them, and 2dly, the thermal rays are less penetrating 
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than the electrical.'^ Prof. Plunt says, “Light prevents the ger- 
niination of seeds. Actinism (influence of blue, indigo, violet 
and trans-violet) quickens germination.” How does actinism thus 
quicken it.^ The blue rays being able to penetrate the soil, are 
attracted by the red principle of the hydj^ogen of the ceed and 
become more or less incorporated with it, while the violet rays, 
drawn on by the affinity of the yellow principle of the carbon, be- 
come incorporated with that element. Ihit how can the carbonic 
acid of the air be driven into contact with the seed and be made 
to give up its carbon to form the new germ.^^ In the first place 
we must remember that the seed absorbs hydrogen and oxygen 
in an aqueous form from the soil Thus we have molecules of 
hydrogen and oxygen in the seed, and molecules of carbon and 
oxygen in the carbonic gas which the sunlight drives against the 
seed. The carbon, with its strong yellow and orange principle, 
has a powerful affinity for hydrogen with its strong indigo and 
violet principle, and breaking up its combination with oxygen, 
seizes certain atoms of hydrogen away from their atoms of o.x- 
ygen, and thus we have oxygen freed on both sides, wliile the 
solidifying element of the carbon is added to the new germ. 
.Some of the atoms. of oxygen in the seed, thus set free, unite 
doubtless with atoms of carbon in a way to constitute carbonic 
gas and also become a part of the newigbrm. Put how does the 
sunlight thus drive these molecules cf carbonic acid into the 
plant ? How are they to be propelled by the electrical rays such 
as blue or indigo or violet, whereas the yellow is its most natural 
principle of repulsion ^ The following seems to be the answer 
to this seeming enigma : the carbon of the air assumes the com- 
pact form of carbonic acid which exists in molecules of 0 atoms 
of oxygen to i of carbon, hence the blue principle of the latter is 
thus presented in abundance, acting upon which the same grade 
of blue in the sunlight repels it into the soil, where, reaching the 
new germ-plant, the carbon and hydrogen, from their powerful 
affinity for each other rush into union. 

We may see by the above why it is that vegetable growth 
contains finer elements than minerals, the former receiving much 
of its substance from the sunlight and atmosphere, which we 

“ It parait done que laliimi^re retarde la gerrrfination, et e’est pour i^rcvcnir ce 
retardement, que les graincs semees doivent etre couvertes de terre.” Sknnkimkr. 
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have already seen (Chap. Fourth, VII.) consist of finer grades ot 
matter than the grosser earthy substances. That the carbon 
of plants and the coloring matter of leaves, etc., come from the 
sunlight and air is generally admitted by naturalists. Prof. 
P'ownes, in his chemistry, says that the “ carbon dioxide (car- 
bonic acid) of the atmosphere is to supply to plants their carbon, 
these latter having the i^ower, by the aid of their green leaves, of 
decomposing carbon dioxide, retaining the carbon and expelling 
the oxygen. The presence of light is essential to this effect, but 
of the manner in which it is produced we are yet ignorant." (p. 
167.) 

10. Chlorophyll or the green coloring matter of plants, about 
which so much discussion has taken place, seems to find its ex- 
planation principally in the last paragraph (9). It is a waxy 
substance composed of oxygen, hydrogen and carbon combined 
in foliage much on the principle just described. If the reader 
will think a moment he will see that the result of this combination, 
under ordinary circumstances, must be green, for the oxygen, if 
not furnished in large quantities, must show its blue according to 
the principle of metachromism to be explained (XXII), and, the 
carbon its yellow, which combined of course make, green. The red 
principle of hydrogen is covered up usually by the carbon, though 
in some plants it appears: I.eaves grown under red gla^ vill 
assume a red or reddish brown cast and will doubtless have an 
excess of hydrogen, or else an excess of oxygen whose affinitive 
action intensifies the red of hydrogen (see XXII, 4). Leaves 
that are detached or made lifeless by frost, cannot seemingly 
maintain the activity of their electric currents sufficiently to hold 
all their elements in close union, some of their hydrogen evi- 
dently escapes, leaving the carbon in the ascendency as signified 
by the yellow leaf, and sometimes the oxygen in predominance 
as signified by the reddish or red brown cast. In the daytime 
the growth and brilliancy of color of the leaves are greatly pro- 
moted, as the thermal colors unite with the electrical in propel- 
ling the carbonic acid against the foliage, in which the affinitive 
hydrogen seizes the carbon away from its associated oxygen, 
which latter is thus, in part, set free. Thus beautifully do nature’s 
affinities add repulsions work to supply the great breathing world 
of human and animal life with the vitalizing oxygen, at the very 
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same time that it withdraws the noxious carbonic acid gas, or 
rather decomposes and then recomposes it in more delightful 
forms and colors. At night these processes, to a great extent, 
cease, although the upward movement of the earth’s electricities 
which predominate at that time must carry some small portion 
of the carbonic acid of the atmosphere into the leaves^ # 

11. The wood and hark of trees come principally from the 

same combination of hydro-carbons which are absorbed affiiii- 
livcly from the propulsive power of the sunbeams, although the 
oxygen and hydrogen of the juices and saps, together with certain 
elements which they hold in solution, are absorbed from the soil by 
the roots. The oxygen and carbon predominate over the hydrogen 
in the lignin 5), and other woody fibres, hence the 

lack of the blue coloring principle. The bark is composed very 
much of the same materials as the interior portion, but seems of 
too coarse a grade to be driven inside of the wood by the sun- 
light, or to form so complete a chemical combination as the in- 
terior ligneous part. The proof of this is ist, that the bark is 
amorphous and a non-conductor of heat and electricity ; 2dly, the 
carbon of the bark often appears in a dark or almost black state 
characteristic of this substance when not combined chemically, 
while carbon of the interior is so chemically active as to a.s-. 
Slime more or less of its characteristic yellow, being polarized 
longitudinally and otherwise. This beautiful arrangement of 
liorous and amorphous bark, protects the inner life of the tree 
or plant by shutting out the external cold and shutting in the 
internal warmth. Tyndall found that wood conducts heat lon- 
gitudinally from 3 to 5 times more powerfully than does the 
bark from the inner side outward. 

12. “ Decandolle succeeded in producing the green color of 
leaves by the strong light of lamps, which we know give out a 
much larger quantity of yellow rays than any others : conse- 
quently it was inferred that light was necessary to the produc- 
tion of chlorophyl, Dr. Daubeny, however, obtained no result 
honi the action of incandescent lime, which emits a much purer 
white light, producing also chemical effects in a marked manner.*’ 
(Hunt.) Here we have a striking proof of the truth of the fore- 
going principles which easily explain the seeming anomaly. We 
may deduce the following points therefrom : ist, it is not simply 
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the yellow principle which helps form the green of chlorophyl, but 
a special grade of yellow ; for the light of lime (calcium) itself 
has a brilliant grade of yellow as will be seen by the spectrum, 
and yet it cannot manufacture chlorophyl ; 2dly, as the light of 
the lamp gets its yellow color from carbon and is successful in 
forming the green of foliage, it shows at once that this element 
gives the grade of yellow which constitutes a part of this green, 
for carbon yellow can be repelled only by carbon yellow, accord- 
ing to the law already stated (XIX,) so we see at once how ilic 
carbon flames of the lamp can repel the molecules of carbonic 
acid into the foliage, just as the carbon grade of solar ethers can 
do the same thing, only much more powerfully ; 3dly, the car- 
bon grade of yellow-orange, yellow, and yellow-green must form 
a more direct affinity with the hydrogen grade of indigo and 
violet, than the yellow of calcium or other elements, otherwise 
these other elements would seize upon the hydrogen of the leaves 
more powerfully than carbon itself and thus crowd it out. 

13. Flowers require great activity of the red or extreme tlicr- 
mal principle on the one hand, and of the blue or electrical jirin- 
ciple on the other, before they or their reproductive princiide 
can be produced. The red principle comes more directly, doubt- 
less from the warm hydrogen as acted upon by an abundance of 
the rubific oxygen on the law of metachromism (XXII). “The 
heat radiations corresponding with the extreme red rays of the 
spectrum,” says Professor Hunt, “facilitate the flowering of 
plants, and the perfecting of their reproductive principle,” (in 
forming seeds, etc.). Priestley, Scheele and Ingenhousz have 
shown also that flowers consume more oxygen than any other 
portion of the plant.” Saussure has shown that “flowers will net 
be developed without oxygen ; that so far from giving out oxygen 
when exposed to sunshine in larger quantities, as leaves do, they 
consume even more oxygen than before.” 

14. Why do many flowers incline towards the snn? Hunt 
ascertained by means of experiments through different coloi ed 
glass that yollow rays cause flowers to turn toward them while 
red rays repel them in the opposite direction. May not this l)e 
accounted for on the law of chemical affinity, theindigoprinciple 
of the oxygen especially attracting the orange principle of e u- 
bon that sweeps along in the solar rays, while the red princii)!*-* 
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of hydrogen, being its most active element, would be repelled 
by a similar red principle ? 

15. The hannonic contrasts of flowers in nature are brought 
about by the law of chromo-chemical affinity, as already slated. 
The affinities of red and blue, however, are less harmonic than 
those of red and green. Has nature made such a blunder as to 
establish a chemical affinity between two colors which are more 
or less discordant to tlie eye ? Does not the blue principle of 
oxygen, it may be asked, ever tend to combine with the red prin- 
ciple of hydrogen, potassium, etc . } Ye.s, but not in such a way 
as to make discord to the eye ; thus oxygen and hydrogen are 
combined in such a way as to form the beautiful transparent sub- 
stance water, or the white substance of potassa, etc. When the 
tlnee elements of oxygen, hydrogen and carbon are combined, as 
they are in a vast number of substances, including leaves, flow- 
ers, woods, etc., nature uses very cunning devices to bring about 
harmony of color. Thus in tlie realm of flowers we have seen 
that the red or hydrogen principle is very marked. Does nature 
make the blunder of letting the blue element of oxygen rule 
among tlie leaves and thus create a discord with a majority of 
flowers.^ No, the carbon is brought in with its yellow principle 
and the foliage is thus converted into a beautiful green, the har- 
monic contrast of red. Various plants are made to combine red 
and green on their leaves, many flowers such as pansies, violets, 
heliotropes, primroses, gladiolus recurviis, etc., have yellow 
centers and violet leaves, or yellow-green centers and red violet 
leaves. The belladonna purpiireus has a violet stem and light 
violet and yellow petals, the painted tritonia has a violet stem 
and yellow flowers, the rosy habranthus has rose-colored petals 
with green center, the babiana angiistifolia has brilliant blue 
graded off into pink, the spiked speedwell has indigo-blue petals 
and yellow-orange anthers, while almost all flowers present some 
^‘h inent of affinitive harmony, although a large number are 
dressed in white, a color which harmonizes with all other colors 
and contains a variety of potencies. 

16. The Laivs of Vision afford a fine confirmation of affinitive 
attraction in colors, as Chevcreul, Sir David Brewster and others 

shown, that when a vivid color is looked upon awhile, and 
them the eye closed, the contrast of this color will appear. It 
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will be shown in the chapter on Vision, that there are multitudes 
of nervous filaments connected with the optic nerve, through 
which the various colors are attracted, on the law of chemical 
affinity, a red filament, for instance, receiving its affinitive blue 
color of the sunlight, a filament with a violet potency receiving 
the yellow, etc. This is in harmony witli all laws of color com- 
bination, and will at once explain chromatic phenomena about 
which very absurd theories have been formed. In the following 
account of a careful experiment given by Sir David Brewster, 
almost the exact color affinities are presented, which have already 
been given in the foregoing matter, the law being that when an 
orange color is seen with an open eye, it is because it has been 
received through the nerve filaments that have the indigo poten- 
cy, which being thrown into rapid vibration thereby, will be apt 
to convey the impression of indigo upon the sensorium when the 
eye is closed, and so with the other colors : — 

“ I took advantage of a fine summer's day when the sun was 
near the meridian, and formed upon a white ground, a brilliant 
image of his disc by the concave speculum of a reflecting tele- 
scope. Tying up my right eye, I viewed this luminous disc with 
my left eye through a tube, and when the retina was highly ex- 
cited, I turned my left eye to a white ground and observed llic 
following spectra by alternately opening and shutting it : — 


Spectra with left eye open. 

Pink surrounded with green. 
Orange mixed with pink (red- 
orange). 

Yellowish-Brown. 

Yellow. 

Pure red. 

Orange. 


Spectra with left eye shut. 
Green. 

Blue (Indigo-blue). 

Bluish Pink (red-violet). 
Pinkish-blue (violet). 

Sky blue. 

Indigo. 


In the above a slight error results in the first line, from the fac t 
that two colors stand together. Pink is virtually red, mixed with 
a little white, but below, where he viewed the pure red alone, he 
gives sky 'bl?ie as the subjective color-effect when the eye was 
closed. The subjective color for yellow he calls “pinkish blue/’ 
which is but another name for violet — that for “ orange mixed 
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with pink,” which is another way of describing rcd-orangc, he 
finds to be “blue,” but as he has called that for pure red, blue, 
this evidently must be a different shade of that color, and so I 
have considered it indigo-blue in harmony with my affinitive 
scale. The words in parentheses are my own. 

17. Inflammatory conditions of the human system and an excess 
of arterial blood come from too great a predominance of the red 
or heat principle, and according to the law of chemical attraction, 
those substances which contain a goodly share of the blue will 
tend to blend in affinitive cooling and harmonious action with 
such conditions. Some of the cooling or anti-inflammatory sub- 
stances are as follows : 

Aconite, “ flowers dark violet-blue ’* — “ lessens the pulse.” 

Flax-seed (Linum) — “flowers blue, seeds brown externally, 
internally yellowish white — emollient and demulcent.” 

Prussian Bine — “ A tonic and febrifuge.” 

Sage (Salvia), “ blue flowers,” '‘soothing in fever,” etc. 

Dilute Snlphnvie Acid. The 1)1 iie of its oxygen and sulphur 
predominant. “ Tonic and refrigerant.” 

18. Nervines, Anodynes, Qtc. Inasmuch nervous excitement 
i.s aroused by the yellow principle aided by the orange and red, 
so the opposite principle for soothing the nerves must come from 
its affinitive violet principle, aided by the indigo and blue. Some 
examples arc as follows : — 

Digitalis purpurea ( h'oxglove) — “ has purple flowers, green 
powders — is narcotic and sedative.” 

Belladonna, “purplish stems, violet colored juices, reddish 
brown root” — “i.s powerfully narcotic, diuretic,” etc. 

Potassium bromide, has certain soothing effects from the blue 
and violet indigo of bromine, and the violet of potassium — has 
also some irritating effects from the red of potassium. 

Aconite, " violet-blue flowers,” " nervous sedative and anodyne.” 

19. Astringents. We have seen that laxatives, purgatives 
and emetics have a predominance of the yellow principle, and, 
especially when drastic and exciting, a certain amount of the 
orange and red ; in other words they appeal to the nerves and 
tissues in a repellant and expansive way, and comsequently, must 
be thermal in their nature. It is quite evident, then, that the 
affinitive principles of violet, indigo and blue must have the 
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balancing, soothing and cooling electrical properties to offset this 
effect. To prove that such is the case, as ascertained by medical 
practice, I quote a few drugs, asking the reader, however, to 
remember that the blue and violet atoms are sometimes so covered 
tip by the encasing red and yellow atoms that a few substances, 
especially those which are red, or dark red, or yellowish, or reddish 
brown, may, contrary to their external appearance, be predom- 
inantly electrical, as is (he case with tannic acid, kino, etc . : — 

Geranium. " Flowers violet, root umber brown, internally 
reddish gray,” “ a powerful astringent.” 

Lead (blue gray) with its salts, strong in indigo, or violet in- 
digo : Sedative and astringent.” 

Acids, in which oxygen figures with its powerful blue, indigo- 
blue and violet-indigo potencies. 

Galls, (galla). The best are externally of “ a dark bluish or 
lead color,” “ internally whitish or brownish — with powder of 
yellowish gray.'’ Astringent.” 

Pure Tannic Acid (C2 7 H22O i ;)» ^ bluish yellow. 

** The chief principle of vegetable astringents.” It may seem 
singular that tannin apparently departs from the more common 
rule, by being strong in thermal qualities, but when we remember 
that oxygen is the most intensely electrical of all elements when 
in combination, that hydrogen is also powerfifl in the blue- 
green, indigo and violet, and carbon itself has a considerable 
eletrical potency, we may more readily understand this seeming 
anomaly. Besides this the electrical potency of a substance it- 
self becomes much more active by union with a fair amount of 
Ihcrmism as showitfrom the nature of atoms. 

Alum, (A1K(S04).2) bluish and translucent. “Astringent,” 
“ allays nausea and vomiting” in small doses. 

Kino — “ dark red color ” — “ astringent.” 

Logivood — has “ blue-black variety of tannin ” — “astringent.” 

There arc conditions of the system in which the electrical 
colors themselves act with heating, or laxative, or emetic power, 
but this power docs not reside in the electricity itself, but in the 
thermal elements within, which are stimulated to new action 
thereby. 

20. Afinitive sunlight. Having ascertained the affinitive 
character of the colors in the coarser drug elements, we may be 
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assured, from the infinite unity of nature’s laws, that the same 
])rinciples rule in the material of sunlight, for as we have already 
.seen, the different colors of the sunlight result from actual ma- 
terials, as well as from vibrations. When a human system has 
a predominance of nervous and vascular excitement, sunlight 
strained through violet, or blue, or indigo colored glass, has a re- 
markable affinity for such conditions, and brings about harmony 
and health in the suffering patient, as will be seen in cases of 
neuralgia, nervous irritation and inflammatory diseases, which will 
be enumerated in the chapter on Chromo-Therapeutics. Dr. 
I'onza, Director of the Lunatic Asylum at Alessandria, in Pied- 
mont, cured madmen by placing them a short time in a blue or 
violet room, the glass and walls being of the same color. Madmen 
generally have the yellow principle over-active in their excited 
nerves and the red principle too violent in their heated blood, hence 
the philosophy of employing the affinitive blue and violet for bal- 
ancing conditions. One of the doctor’s patients “ affected with 
morbid taciturnity, became gay and affable after three hours stay 
in a red chamber; another, a maniac wlio refused all food, asked 
for some breakfast after having stayed twenty-four hours in the 
same red chamber.” This is another verification of our princi- 
])]c, and tends to show hantiouy cannot be biviiy;ht about until 
nature s affinities arc satisfied. A despondent, atonic condition, 
is very apt to result from an excess of venous blood, in which 
the blue principle predominates, hence the importance of red 
light in such cases. These different colored rays may be passed 
down upon a person through red, blue, violet or other colored 
glass, according to the condition of the system. Violet rays 
would be unequaled as a nervine if they could be obtained pure, 
hut as this color is too exquisite for any known materials to im- 
part exactly, some shades of blue glass, as will be explained in 
the next chapter, will transmit both violet and blue. 

21. Photography. Photographic paper, which is coated with 
‘Silver nitrate, reveals the affinitive action of sunlight upon this 
J^en.sitive salt of silver. What are the colors which, under chem- 
irnl action, should be attracted from the sunlight into silver } 
see by the spectrum of silver that the yellow is the ruling 
Color and yellow-green is also very active. The affinities of 
these would be violet and dark viclet, reaching somewhat into 
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the shadowy trans-violet. Prof. Robert Hunt has shown the stroii^r 
chemical action of silver upon the dark trans-violet section of 
the spectrum. Does not this show at once why it is that when 
silvered paper is exposed to the sunlight it immediately receiws 
a coating of dark violet-gray, attracting not only the violet ele- 
ments but the dark rays above the violet ? When a sufficient 
quantity of these violet and sombre rays arc thus deposited, it 
becomes dark, and finally almost black. As long ago as 1801, 
Ritter found that “the chloride of silver darkened rapidly l)e. 
yond the violet extremity of the prismatic spectrum ; in the 
violet ray it was less darkened, still less in the blue ; below which 
ray the power of darkening diminished rapidly.” (Hunt.) Some 
facts showing that Shadow is an entity are given in Chap. Fourth, 
XVIIL 

22. Homeopathy. Truth demands, in connection with this 
principle, that I should say a word in favor of Homeopathy, and 
also a word in criticism of its fundamental principle as explain- 
ed by its followers. Hahnemann seems to have “built wiser 
than he knew,” in the practical applications of the exquisite 
forces of nature, as the process of triturating a drug and bring- 
ing its atoms abundantly into collision with the subtile elements 
of the atmosphere, enables it, by chemical affinity, to attract to 
itself a grade of potencies far finer and more penetrating than 
those connected with tlie drug in the crude form. (See Chap. 
First, XV, and Chap. Fourth, VJI, 3.) And yet in his theory 
of similia similibns enrantnr he goes counter to one great law of 
nature which is, that all free interaction of molecnlcs of various 
kinds, develops more or less of chemical union, and chemical 
union is never a combination of similar's, but always of dissiov 
ilai's. If, then, the drug by being triturated attracts a contrast- 
ing element, a red principle in the drug for instance attracting a 
blue element from the atmosphere, which becomes more and 
more potent by being well triturated, how can it be said that 
this blue element has the same kind of potency with the orig- 
inal red drug, and will develop a similar disease or similar thera- 
peutical effect.^ Let us take a case in actual practice. 
wish to cure a certain man whose face is flushed with tlic red 
heat principle, his system is inflammatory generally, and di'J 
arterial blood over active and on fire. Now to attempt to cure 
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such a case by applying the red drug direct would be like 
adding fire to fire, for we have already learned how completely 
every color tends to stimulate and increase its own grade of 
color. Here then comes the advantage of trituration whicli at- 
tracts the delightful and cooling blue principle as the bal- 
ancing element, and our patient finds relief, so that disease 
is cured not on the similia siuiilibits plan, but rather on the 
law of similia dissimilibus. This is really a philosophical 
method of reaching a true law of cure, for disease is generally a 
one sided condition of things that requires the other side as an 
affinitive principle to secure the harmonious equilibrium which 
means health, and if we find a drug which in its crude state will 
produce a disease similar to one that a patient may have, we 
find one which, when diluted and well triturated, will act on the 
opposite principle and tend to balance and destroy it. Homeo- 
pathy, then, in reality, employs the principle of similars i)x\\y a 
starting point to arrive at the principle of dissimilars, l^y the 
term dissimilars 1 do not mean contraries^ but rather contrasts, 
complements, chemical affinities. (See Chaj). First, XXIX, etc.) 

When rightly understood, homeopathy is a grand system, 
resting on an immutable basis of science, although there are 
other grand methods of nature which should be used side by 
side with it. 'I'he law of harmony which is an absolutely 
universal principle in nature demands the nice blcnditii^ of con- 
trasts. Homeopaths should understand that, the lazo of similars 
is a scientific process for rcachinit; through trituration or succus- 
sion, that complete contrast lohich cures disease. They should 
understand, too, that a high attenuation is the exact contrast of 
the original drug or of a low attenuation. Homeopathic works 
usually prescribe aconite, belladonna, etc., without telling 
whether a high or low potency should be used, although the 
difference between the two is heaven wide. Is this scientific? 

I have room for only a few facts here. A fuller statement on 
this subject is given in the author’s Philosophy of Cure. I 
quote the following from Gko. Wica;, M. D., D. M., President 
of the Oregon State Homeopathic Board of Medicine : 

“Cantharis causes a strangury. A person who is al'tlicted with strangury, can 
be cured with a high attenuation of Cantharis. A high attenuation of Mercury 
will cure Diarrhea ; the drug itself causes diarrhea.” 
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“ We give a high attenuation of salt to cure an excessive taste for salt, and 
other drugs on the same principle.” — J. A. Tom hag kn, M. D. {Homeopathic 
Professor^ Chicas^o). 

“ Why is it that sulphur (yellow principle) in its crude form will physic audits 
highly attenuated (200th) will cure diarrhea ? I have seen this repeatedly. Again, 
phosphorus in its crude state or low dilutions, stimulates the sexual functions to a 
great activity, but in a high dilution (200th or more), it depresses the sexual feel- 
ings. I have proved this many times.” — J. II. Fulton, M. I). {Montreal, Canada, 
Homeopa th a nd Ch rotn opath ) . 

Those who practice with the cruder elements generally are 
entirely ignorant of the philosophy of homeopathy, and when 
.speaking of the immense dilutions, think it very witty to call 
it treating people with the es.scnce of .shadows, or moonshine. 

Dilutions may be made until not a decillionth or vigintil- 
lionth of the original drug .shall remain, and yet there will be 
just as much matter as ever and far superior for curative pur- 
poses to what it was at first, having been led up through the 
pathway of similars to that perfect contrast which will balance 
and heal di.sca.sed conditions. In Chap. Fourth, VII., it was 
shown that the refined elements of all earthly sub.stances arc 
ever floating in the atmo.sphere. The trituration of different 
drugs so heats and agitates them that they become chemically 
active and attract all contrasting particles. 

The success of Homeopathy has been remarkable, consider- 
ing its not very long life, as it has nearly ten thousand physi- 
cians in the United States, 57 ho.spitals, 26 periodicals, 110 
societies and several state-supported lunatic a.sylums. 

It is said by some that the success of homeopathy comes 
from letting nature take its course and not from its minute 
doses. The absurdity of that idea is seen in the fact that 
thousands of persons have become very sick in spite of the 
efforts of unaided nature or in many cases of the old styles of 
cure, and have been made well by the.se gentle and refined 
remedies. In diseases of children their succe.ss has been es- 
pecially marked. 

A broad Homeopathy .should include in its college course 
Chromopathy, Massage, Hydropathy, Tsychoma, commonly 
called Hypnotism, and basic principles. 

* Hahneman states as confirmatory of the Homeopathic principle that ‘‘burn.s 
are cured by a|)proacVing the fire, frozen limbs by the application of snow or very cold 
water ; inflammations and contu.sions by distilled spirits,” etc. This is plausible, but 
simply shows that heat repels heat as in the using of heat rays to soothe a burn, or 
alcohol to check an inflammation, and those who have studied the working of atoms 
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Homeopathy in common with chromopathy, massage and 
psychoma, deals with fine forces, and reaching causes has an 
enduring after-effect, which crude remedies do not have. 

XXL The Material of Sunlight. 

I. We have already seen from abundant facts and deductions 
tluit the different colors of sunlight consist not only of fine solar 
ethers of different grades, but of the vibrations of atmospheric 
and other atoms through which they pass. Having learned then 
that the solar ethers are substances subject to chemical repul- 
sions and attractions equally with all other substances, capable of 
being collected on chemically prepared paper or plate, and con- 
sisting of several fine grades of heat and several fine grades of 
electricity, with the superiority over other kinds of heat and 
electricity of being of the right fineness to ignite the atmospheric 
luminclles, and thus give us the all revealing power of light, it is 
j)roper now that wc should take this light to jfieces and see what 
it is made of. This, strange as it may seem, is possible to do, 
after having acquired the jihilosophy of the solar forces, aided by 
the revelations of the spectroscope, for each one of the Fraun- 
hofer lines displayed by the spectroscope signifies the presence 
of some particular element. Thus the D grade of yellow-orange, 
more commonly called yellow, signifies the presence of sodium, as 
no element in the whole world, except sodium, is able to give the 
double sodium line called 13. The C grade of rc'd-orange, com- 

^^ill see that the reactive law of heat brings a certain amount of cold after the heat 
rays arc removed, from starting the axial spirals into action. On the same principle 
Miow is sometimes used momentarily for frozen hands. Being electrical, it attracts the 
iillinilive thermal elements Avithin and draws thus the finer life heat to the surface, 
which is more potent than the cruder hi at of fire, llahncman's central jirinciple, 
a^ stated by himself, is the following : “ In order to eure gently^ (/i/i'e/dy, uufnilingly 

iind permanently^ select for every case of disease a medicine^ capable of calling forth by 
itself an affection similar (o/Aoipv Tra^o?) to that lohieh it is intended to cure I' 
'I’liis is correct as wc have seen when the drugs are triturated and made to attract their 
contrasting affinitive elements, but otherwise false. .A man’s hand having become 
frozen by having it in ice water 15 minutes, he would literally follow Hahneman by 
holding it in snow 15 minutes, as that works in a similar way. A man's mouth has be- 
come blistered by a spoonful of boiling mush ; on this principle he should imme- 
diately take a spoonful of billing syruji, as it will produce a similar disease. 1 lahneman 
would have demurred, and die! demur, at such applications of his theory, but are they 
not log'f^ally correct.^ Nevertheless he was a grand thinker and contributed to the 
World’s upbuilding. Broad minds, however, will accept this and still other prin- 
liples, jT the New Yo>'k Homeopathic Association have lately done. 
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moiily called red, signifies the presence of hydrogen ; so also 
does the F grade of blue-green, the G grade of indigo and the 
H grade of dark violet. All elements that are analyzed by tho 
spectroscope, show some luminous lines more or less refracted 
according to the fineness of their atomic parts. The elements 
of the sun, however, cast dark lines in the spectrum, which 
signifies that they are first driven outward by the great heat 
from the surface of that body and meeting the same elements in 
the solar atmospheres are driven back according to the principle 
alieady explained (XIX), thus causing slight vacancies in their 
spectra, which appear as somewhat dark lines. Tt must not he 
inferred from this that no part of these elements succeeds in 
reaching the earth as sunlight, for several reasons, ist, the sun 
being our parent sphere as we have seen, must have the same 
elements as those of our earth and hence its emanations must 
come from these elements ; 2dly, the tremendous heat of the 
sun must throw uj) some distance from its surface an atmosphere 
of lieavy and crude elements including the grosser ]M)rtions of 
metals, etc. This atmosphere intercepts the grosser j)art of all 
otlier similar elements which are projected towards the earth 
from the sun’s surface, thus causing the Fraunhofer lines, but 
cannot intercept their finer emanations which, being drawn into 
the atomic s])irilke, are passed on to our atmosphere, and thus 
give us the effect of light. We have seen (Chap, i^'oiirth, VII,) 
that the different elements have their finer and coarser atoms, 
the finer of which being more volatile arc being radiated into 
.s]:)ace. The atoms that form the ethers of sunlight must be so 
fine as to be able to sweep through the cosmic ether and the 
atmospheric oxygen, nitrogen, etc., as well as through all trans- 
parent substances and into all substances which have absorptive 
affinities. That fine emanations from the sun’s elements do 
penetrate the chromosphere and pass on to us in the form of 
sunlight we have already seen, in the fact that carbon, oxygen, 
hydrogen, etc., arc driven by the sunlight into the plants, or into 
the germs when below the soil, or into chemically prepared 
paper, plate, etc., and the fact that they are thus driven shows 
that the same kind of elements must exist in the sunlight itselt,, 
for it takes carbon to repel carbon, oxygen to repel oxygen, etc., 
on the law that similars rcpeli' as illustrated in XIX. If anything 
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else out sodium could reflect the D grade of yellow-orange or 
anytning but potassium the A and B grade of red, then our law 
would prove false, but such a thing has never been known, b^ach 
(iL the elements has certain exactly defined grades of color which 
it reflects when made luminous, and which no other substance 
can reflect. Fraunhofer observed about 590 lines and Sir David 
l^rewster still later, 2000 dark lines in the solar spectrum, as 
caused by the luminous elements of the sun’s atmosphere. 
Besides these there are the intervening luminous lines which 
must be the manifestation of various elements. According to 
Angstrom, hydrogen gives out 4 color line.s, nickel 33, cobalt 19, 
calcium 75, copper 7, iron 450, titanium 1 18, sodium 9, etc. This 
shows that such elements as iron and titanium must be wonder- 
fully diversified in the sizes of their spirals to be able to reflect 
so rich a variety of colors. Instead of there being simply 7 
colors as some suppose, there are 2000 different grades of color 
required to repre^sent the color potencies of the metals of the 
atmosphere, and these constitute but a small part of the degrees 
of color in an extended solar spectrum. Those elements of the 
.sun which, on being radiated from its burning surface would 
encounter no similar elements in the solar atmospheres, would 
pass directly on to us, and would cast no lines in the spectrum. 

2. Since writing the foregoing, a remarkable paper has been 
read before the American Philosophical Society by Prof. Draper, 
one of the foremost of living authorities on the subject of light, 
in which he speaks of the discovery ‘‘of oxygen, and probably 
nitrogen, in the sun,” as revealed by photography. This paper 
was read on July 20th, 1877, and ]Hibli.shed in the Journal of the 
Franklin Institute for August, in which the following language 
is used : — “ Oxygen discloses itself by bright lines or bands in the 
solar spectrum, and docs not give dark absorption lines like the 
metals. We must therefore change our theory of the solar 
spectrum and no longer regard it as a continuous spectrum, with 
certain rays absorbed by a layer of ignited metal ic vapors, but 
as having also bright lines and bands superposed on the back- 
ground of a continuous spectrum. Such a conception not only 
opens the way to the discovery of others of the new metals, sul- 
phur, phosphoru.s, selenium, chlorine, bromine, fluorine, carbon, 
etc., but also may account for some of the so-called dark lines, 



262 


CHROMO-CHEMISTRV. 


by rci^arding them as intervals between the bright lines/’ These 
grades of oxygen and other substances zvhich arc sufficiently fine 
to be transmitted through the spirdllce of the solar atmospheres 
doubtless come on to the earth with a brilliant light, and produce 
luminous lines in the spectrum, while the coar'ser gr^ades arc 
reflected back and thus form the darP lines of the spectrum. Is 
not this another mystery cleared up by the ethcrio-atomic law, 
and exactly what should be expected with the two grades of 
reflected and transmitted light? 

3. I will draw up a list of the materials of color's so far as 
contributed by 20 important elements, including 16 metals whicli 
the sjxictroscope lias discovered in the sun’s atmosphere, and the 
four metalloids, oxygen, hydrogen, nitrogen and carbon, whicli 
have so much to do with light, and which must certainly form a 
part of the solar ethers from their universality. The names of 
the metals are sodium, calcium, barium, magtiesium, iron, chro- 
mium, nickel, copper, zinc, strontium, cadmium, cobalt, man- 
ganese, aluminum, titanium, rubidium. Hydrogen also exists 
in vast quantities in the solar atmosphere, as has been seen. 
Doubtless many more, if not all of the elements, have something 
of their finer emanations represented in light. Carbon we know 
forms a part of light and is imparted to plants by the sun’s rays. 

3. Materials of Red-light : — Nitrogen, oxygen, barium, zinc, 
strontium, cadmium, rubidium. 

4. Materials of Red Or'ange Light: — Hydrogen, oxygCn, 
nitrogen, calcium, barium, iron, copper, strontium, cadmium. 
This color, in common parlance, would pass for red, and consti- 
tutes a refined grade of that color. 

5. Materials of Or'ange Light: — Oxygen, calcium, iron, 
nickel, zinc, cobalt, rubidium, aluminum, titanium. 

6. Materials of Yelloiv-Or'ange Light: — Carbon, nitrogen, 
sodium, nickel, zinc, cobalt, manganese, titanium. This would 
often pass for yellow with those who are not discriminative. 

7. Mater'ials of Yellow Light: — Carbon, nitrogen, oxygen, 
calcium, barium, iron, chromium, nickel, copper, zinc, strontium, 
cadmium, cobalt, manganese, aluminum, titanium. 

8. Materia/s of Yelloiv-Green Light: — Carbon, nitrogen, 
oxygen, sodium, calcium, barium, magnesium, chromium, nickel, 
copper, strontium, cadmium, cobalt, rubidium, alaminum, titanium. 
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9. Materials of Bluc-Grecn Light : — Carbon, nitrogen, hy- 
drogen, sodium, iron, nickel, copper, zinc, cobalt, manganese, 
titanium. 

10. Materials of Blue Light: — Oxygen, nitrogen, barium, 
magnesium, chromium, nickel, copper, zinc, strontium, cadmium, 
cobalt, manganese, aluminum, titanium. 

11. Materials of Indigo-Blue I^ight : — Oxygen, nitrogen, iron, 
calcium, manganese, titanium. 

12. Materials of Indigo Light : — Oxygen, hydrogen, carbon, 
iron, chromium, copper, strontium, titanium. 

13. Materials of Violet-Indigo Light : — Oxygen, nitrogen, 
carbon, iron, calcium, cobalt, rubidium, manganese, titanium. 

14. Materials of Violet Light : — Nitrogen, oxygen, barium, 
iron, strontium, mangane.se. 

15. Materials of Dark Violet Light : — Hydrogen, calcium, 
aluminum. 

16. There is a great intensity, as well as quantity of reflecting 
])owcr In the range of the yellow and its kindred yellow-green 
and yellow-orange as the leading principle of luminosity, by 
means of which the universe is revealed to the eye of man. It 
occur.*-/ to me that the reason why the yellow is the most lumin- 
ous of colors is that its lumiiielles are of that golden medium 
size which are not so coarse that the solar ethers fail to make 
them incandescent, as in the case of the trans-red, nor so fine as 
to give out waves too small to make an impression upon the sen- 
sorium, like the trans-violet. The blue principle, including the 
indigo, is also strong and intense as the most jn-ominent realm of 
chromo-electricity, or in fact of the other electricities which tend 
^o manifest them.selvcs in some hue or shade of blue. Magnetic 
sub.stances arc always strong in the blue as well as the still finer 
grades of electricity rejn'csentcd by the indigo or violet, as in 
iron, oxygen, cobalt, manganese, chromium, etc. The /vv/, espe- 
cially the finer grade of red, more properly called red-orange, is 
not imparted by as many substances as some other colors, but by 
those which are ever and everywhere abounding, such as hydro- 
gen, oxygen, nitrogen, etc., so we are not left to perish with 
tlie cold. The trinity of colors, the red, yellow and blue, finds 
representation in the three great elements of Hydrogen, Claiimn 
and Oxygen, which constitute .so much of the world, including the 
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whole or a large portion of the sugars, gums, starches, ethers, 
alchohols, many acids and much of the substance of the vegetable 
world. 


XXII. Metaciiromism. 

1. Mctachromisin, or the phenomena of color chay,gc in connec- 

tion with chemical combinationSy has been a mystery for ages. 
Why it is, tjiat, when certain elements are combined, both lose 
their original color, as in the union of copper and oxygen which 
forms tlie black oxide of copper^ or why the union of certain other 
substances in equal parts exhibits the color of one and obliterates 
that of the other, as in common salt, in which the white color of 
the sodium appears, while the greenish yellow of the chlorine 
becomes invisible ; why acids redden blue litmus paper, or why 
alkalies turn red litmus paper blue; why oxygen sometimes np- 
pcars with its characteristic blue when combined with some other 
substance, or when combined in larger proportions, or jcd 

when used still more largely, the blue becoming more and more 
departed from as it prevails more kirgely, these and similar ques- 
tions might well nonplus the chemists until the laws of chemical 
affinity, as founded upon a correct knowledge of atoms, havebecn 
developed. Armed with this atomic key, mctachromism can be 
made a science, and the convertibility of forces be more and 
more understood. 

2. In binary compounds, in which thermal and electric atoms 
alternate with each other, the color of the substance tluis formed is 
usually that of the thermal or basic atom. The reason of this is 
that the more thermal atom being broader mouthed, encases the 
more electric atom and hides its color spirals. (Sec Chap. Third, 
VII, also XXXVII). I quote a few of the many examples, the 
basic atoms being white unless designated : 

Potassium Iodide (KI), white. Iodine is blue-black. 

Sodium Chloride (Salt, NaCl), white. Chlorine, is greenish 
yellow. 

Strontium monoxide (SO), white. Oxygen is colorless. 

Calcium, yellowish white. Calcimn monoxide (Lime, CaO), do. 

Thorium^ grayo Thorinay or Thorium Monoxide (ThO), gray, 

Magnesiunty yellowish white. Magnesia (MgO), do. 
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Zinc, bluish white. Zinc monoxide (ZO), do. 

Mercurous Chloride, or Calomel (Hg.2Cl2), white. 

Water (H2O), transparent, as arc both of its component 
leases. The chlorides of sodium, lithium, strontium and cop- 
per/’ says Tyndall, “yield the same spectra as the bases them- 
bclves,” and the reason of that is that the heat has not as yet 
been made sufficjpntly great to overcome the powerful chemical- 
affinity of chlorine for the encasing metals, hence they have not 
been separated in spectrum analysis. 

3. Some binary compounds ivhich are usually represented by 
chemists as 7 initing, by single atoms of each element, evidently 
unite by twos of each, as both colors become visible, which could 
not be the case if the atoms alternated singly. Thus, in what is 
gold monoxide (AuO), if the atoms should alternate singly, 
the oxygen atom would be encavSed in the gold, and consequently 
only the yellow color would appear. But its color is in reality 
^reen. I low account for that. If two atoms of gold should ap- 
pear together, giving their yellow effect, followed by two atoms 
of oxygen, only one of which would be encased in the gold while 
the other would give its blue effect, we can at once account for 
the green of the compound, as the yellow and blue constitute 
green. It would .seem more proper, then, to consider this a copper 
monoxide or black oxide of copper (CiiO), which should be a yellow- 
ish red if its atoms alternate singly, but if they alternate doubly, 
we have the yellow and red principles of copper visible and the 
blue principle of oxygen left visible, which would account for its 
black or brownish black color, as these principles combined will 
produce black, or brown, or gray, or white, according to the propor- 
tions of each color. This then would make it a cuprous dioxide 
(CU2O2). Such compounds as the following observe the same 
law : — 

Platinum (yellow-potency, etc.). Platinum monoxide (PtO), 
black. 

Palladium (yellow, etc.). Palladium monoxide (PdO), black. 

Tin (orange, yellow, etc.). Tin monoxide (SnO), black pow- 
tler. 

Fig. 168 will throw a little farther lighten the joining of atoms 
in which an alternation of twos is supposed as the monoxide of 
^^^pper. 
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I and 2 are the broader atoms of copper, i 
being encased in 2 and consequently losing the 
effect of its color spirals, while in the case of 2 wo 
have the color spirals complete, which must re- 
flect to the eye the reddish orange color peculiar 
to copper. 3 and 4 are atoms of oxygen ; 3 is too 
narrow to receive 2 fully, consequently the color- 
spirals of 2 arc not concealed. 4, being another 
narrow atom of oxygen, cannot encase 3, conse- 
quently we have the color effects of the oxygen 
atom 3, which, when combined with the copper 
color of 2, will give a dark effect, that is some- 
times called oxide of copper, 4 is encased 
by the next atom which is copper, and conse- 
quently its color effect is lost. Thus we ha\'e 
half the atoms of each element which produce color effects, and 
so get the combined effect of both. In the same way we ma}' 
suppose the yellow atoms of gold to combine with the blue atoms 
of oxygen to produce a green effect. 



Fig. 168. C’ombincd 
Atoms. 


4. ?RO(jREssivE Color Change. 

As the electric elements in a binary compoujui predominate 
more and more over the thermal or basic elementSy the color of 
the compound tends toivards the red end of the spcctriinty passing,' 
perhaps from the blue to the yelhnv-grcen or yellow ^ then to the 
orangey or redy or reddish brozvn in the outer verge of the red. 

'rhus 

In Chromium sesquioxide (CrgOo) the color is green. 

In Chromium dioxide (Cr02) the color is yellow-green. 

In Chromium trioxidc (CrO^), the color is red. 

In the above sesquioxide the electrical element of oxygen ap- 
pears in quantities half as great again as the thermal base cliro' 
mium, in the dioxide twice as great, in the trioxidc three tinws 
as great. Other electrical elements such as chlorine, sulphur, 
etc., follow the same general law, as will be .seen below in the h-t 
of examples.. But first what is the explanation of this mystery ? 
In the green abovT, a certain amount of the blue of the oxygen 
combines with the yellow of the chromium ; in the dioxide this 
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blue fades into the yellow-green in which the yellow predomi- 
nates ; while in the trioxidc it is entirely swallowed up in the red. 

It will be seen by examining the structure of the atom, Chap. 
Third, VII, i, 3, that the dark-violet and violet spirals are the 
highest up on the atoms, and thus must be the most external at 
the vortex, the very })oint to be first struck by the impinging 
atom which enters this vortex. Is it not evident then that the 
atoms of oxygen which receive the neighboring atoms with 
.some force must first have the dark violet and violet spirals 
agitated by the pressure ? But when the dark violet spiral is 
agitated, its affinitive spiral the yellow-green must respond to it, 
and when the accumulated oxygen brings force enough to drive 
in the atom a little farther until the pressure comes upon the 
violet spiral, it is started into motion and by reaction kindles the 
affinitive yellow into new life. Su2)posc now we add a little more 
oxygen still, until the axial force becomes great enough to drive 
the atoms against the indigo and blue spirals which are especially 
active in oxygen and other electrical atoms. These at once start 
the affinitive orange and red into action and hence give the red 
effect to the compound. But now the question may arise, why 
do not the violet and blue show also.^ Because under sufficient 
pressure the atoms must wedge uj) against the blue and other 
axial spirals so closely as to prevent their being repellent of the 
blue and violet elements, and yet this very pressure must have 
that reactive effect on the yellow and red portion of the same 
.spirals which will intensify them. The red and other thermal 
colors have an especially good chance of becoming visible as 
they connect directly with the red and other thermal spirals of 
the encasing atom, which arc not concealed by the contiguous 
atoms. I will now quote a few examples as corroborative of the 
foregoing law : — 

Nitrogen monoxide(N2 0), transparent. 

Nitrogen trioxidc (Nitrous oxide gas, N.^O.j), red-orange. 

Nitrogen tetroxide (N.2O4), red. 

Bismuth trioxide (Bi203), straw-yellow. 

Bismuth pentoxide (Bi205), reddish i)owder. 

I.ead monoxide or Litharge (PbO), straw-yellow. 

Red Lead or Triplumbic tetroxide (Pb304), red. 

Lead dioxide or puce (PbO 2)* reddish brown. 
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Tin sesquioxidc (511203), grayish. 

Tin dioxide (Sn02), yellowish. 

Gold monoxide, or Aiirous oxide (AuO), green. 

Gold trioxidc, or Auric oxide (AuO^), reddish brown. 

Gold monochloride (AuCl), yellowish white. 

Gold trichloride (A11CI3), red crystals. 

Iron monoxide, or Ferrous oxide (FeO), ‘‘pale green color, 
speedily becoming red by absorbing oxygen from the air.” 

Iron sesquioxidc, or Ferric oxide (Fe2 03), red. 

Iron dichloride, or Ferrous Chloride ( FeCl2), green. 

Iron trichloride, or Ferric chloride (Fe^Cl^.), red. 

Ferrous iodide (FeLj), pale green. Iodine becomes electrical 
when favorably combined. 

Ferric iodide (Fe2l6), yellowish red. 

Gray oxide of Mercury (fIg2C))> a sub-oxide. 

Monoxide of Mercury (HgO), or red precipitate. 

Cobalt dichloride (C0CI2), rose red solution. 

Cobalt trichloride (C0CI.3), dark red brown. 

Molybdenum disulphide (M0S2), light blue-gray. 

Molybdenum trisulphide (M0S3), black (blue and orange). 

Molybdenum tetrasulphide (M0S4), 

Sulphur monochloride (SCI), yellow-orange. 

Sulphur tetrachloride (SCI4), red-brown. 

Potassium monoxide, or potassa (K.jO), white. 

Potassium tetroxidc (K2O4), orange. 

Potassium monosulphidc (K2S), reddish-yellow. 

Potassium disulphide (K2S2), orange. 

Potassium pentasulphide (K2S5), dark red-brown. 

Chromous chloride (CrCl2), is first obtained “ as a white 
foliated mass which dissolves in water with great elevation of 
temperature, yielding a blue solution, which, on exposure to the 
air, absorbs oxygen with extraordinary energy, acquiring a deep 
green color.” (Fownes’ Chemistry, p. 437). The present law 
will show why it is that oxygen can thus produce a green effect 
with chromium, but a red effect with iron, etc. The red prin- 
ciple of Chromium, is so inert (see spectrum), that all the blue 
potency of oxygen cannot make it visible, whereas being active 
in iron, a very little oxygen can bring it into play, as even the 
sesquioxidc of iron is red. In lead the red principle is still 
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more active, requiring only one third more atoms of oxygen 
than of lead to develope it, as in red-lead (Pb-^O^). 

Under this law, too, it becomes quite obvious why acids will 
redden blue litmus paper, as all acids abound in oxygen, or at 
least in some element with predominating blue potencies. It 
becomes obvious, too, why the arterial blood is made so red by 
the large amount of oxygen it contains, while the venous blood, 
which has much less oxygen, is more blue. A great mystery is 
thus solved, for otherwise we might conclude that oxygen is a 
great heating principle, whereas it simply developes the heat in 
the opposite affinitive atoms, while its own cold-producing prin- 
ciples are held in abeyance in this and many other cases by these 
metachromic laws of combination, while in the venous blood a 
smaller amount of oxygen has its cold blue principles so aroused 
by the thermal atoms with which it is connected, as to make it a 
colder fluid than the arterial blood. We know that arterial blood 
is warmer than the blood of the veins, aside from the fact of its 
redness, for those in whom it predominates have a rubicund 
appearance, greater warmth of body, and are more subject to 
inflammation, fever, etc., while those in whom the venous bh)od 
predominates are more cold and dormant in their action. The 
rubific character of oxygen under similar circumstances explains 
a very common tendency in flowers to become red, as they are 
known to have large amounts of oxygen, while common green 
leaves get their blue principle from a smaller amount of oxygen, 
wliose blue potencies have been developed by the affinitive red 
of the hydrogen. 

5. When Alkaline ox Thermal Elements increase in quantity, 
as compared with the electric elements in binary compounds, 
the tendency of the color is toward the violet end of the spec- 
trum. Thus in the increase of sodium we find that Na.^O.j is 
yellow, while Na4 0 is blue; so in potassium we find that K2O4 
is chrome yellow, while K4O is blue gray ; also in CrO.j we have 
the red, while in Cr2 03 we have green. It is well known that 
when litmus pa})er has been reddened by acids, potassium and 
some other alkaline substances will bring back the blue. This 
law is much like the unwinding of the last law. We may say, 
why docs not the red principle of the potassium manifest itself, 
instead of tending towards the blue wln..n it increases } Because 
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if several potassium atoms occur together, they will encase each 
other, and hide the red spirals, and yet the axial portion of the 
same red spirals, constituting their chemical affinity, blue, will 
be rendered active and will especially excite the blue principle 
of the oxygen atoms. 

XXIII. Proofs of Other Octaves of Color 

Beyond that zvhich is seen by the ordinary vision. Some of these 
are as follows : — 

I. There is a large portion of the sun’s rays both above and 
below the ordinary visible spectrum. Muller says the rays 
extend below the red more than two octaves. To .show the 
exi.stence of one of the octaves above the visible spectrum, [ 
quote the following from Prof. Roscoe : — “ It is perhaps worthy 
of mention that the wave lengths of the solar lines L, O, 0, are. 
within the limits of observational error, half those of the lines 
A, B, C, as seen from the following table,” in which the figures 
give the length of the waves in ten-millionths of a millimetre : — 



Name of observer. 

Length 
of wave. 

Half of 
wave length. 

Observed ])y 
Ma.scart. 

A 

observed by Angstrom 
Vandcr Willigen 

7612. 1 
7633.6 

3806. 1 
3816.8 j 

00 

B 

“ “ Angstnim 

“ “ Fraunhofer 

6874.9 

6878.5 

.3437-4 ( 
3439-2 J 

3440.10 0. 

C’ 

“ “ Dhscheincr 

“ Angstrom 

6571.1 

6567.7 

3285.6 ( 
3283.8 ) 

3285.6 0. 


I'lie above facts would .seem to signify that A and B, which 
belong to the potassium of the visible scale, have their corres- 
])onding vibrations, which are twice as fine and rapid in L and 
O, while C, which is the manifestation of hydrogen, has also its 
fine corresponding half-length vibrations in Q ; in other words 
grades of potassium and hydrogen twice as fine as those which 
produce visible effects arc represented by the lines in the spec- 
trum called L, O, O, just as certain tones in music may be 
repeated in the octave above by means of waves twice as small 
and frequent as those which form the original tone. The prin- 
cipal difference between the lines A, B, C and L, O, Q is, that 
in the lattei* the lines are refracted more widely apart than in the 
former, which would go to show that the octaves gradually 
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increase in dimensions as we go upward into the more volatile 
trans-violet. 

2. Length of Spectrum. Prof. Stokes has shown that the 
bright sparks from the poles of iron, aluminum and magnesium, 
^ive off light of so high a degree of refrangibility, that distinct 
bands are situated at a distance beyond the last visible violet 
ray, ten times as great as the length of the whole visible spectrum 
from red to violet ! These bands cannot, of course, be seen under 
ordinary circumstances, but when allowed to fall on a fluorescent 
body, such as paper moistened with (sulphate of) quinine solution, 
they can easily be rendered visible ; or we may photograph them 
and make them leave their impression on the sensitive film. “In 
order that these highly refrangible rays may be seen, no glass 
lenses or prisms must be used, as the rays of the highest refran- 
gibility cannot pass through glass : quartz, on the other hand, 
permits them to i)ass ; hence all the lenses and prisms must be 
made of quartz” (Roscoc’s Spectrum Analysis, p. 126). Allowing 
then for the increased length of the iq)per octaves of color, and 
considering that the spectrum runs some distance below the red, 
we may probably conclude that there are eight or ten octaves of 
color in ordinary sunlight, not quite one of which is visible to the 
ordinary human eye. 

3. Another harmony betiveen the visible and the invisible parts 

of the speetrum was pointed out in the magnesium spectrum by 
Soret. In examining the trans-violet portion 'of this spectrum, 
Mascart found two groups of triple lines, which exactly resembled, 
ill general appearance, the well known group of lines in green 
which appears in the solar spectrum at b. Soret has shown that 
if the length of the waves in the visible spectrum are reiiresented 
by unity, the wave lengths of the higher lines would be repre- 
sented by and 

4. Sir John Hcrschel, Stokes, Hunt, and other eminent scien- 
tists have been led by their investigations into the belief of other 
grades of color besides those which are visible. “ We might 
almost be led to believe,” said llerschel, “(from the evident re- 
appearance of redness mingled with blue in the violet rays) in a 
repetition of the primary tints beyond the Newtonian spectrum.” 

5. The Missing Color for the completion of one octave is imme- 
diately above the violet as the beginning of the next color-octave. 



272 


CIIROMO-CIIEMISTRV. 


or immediately below the red as the beginning of the ordinal \ 
visible color-octave, the former being a repetition of the latter, 
only twice as fine, just as the 8th in ‘the musical scale is the 
repetition of the ist with waves twice as small. ‘*Sir John Her 
schel has shown us that by looking at the spectrum with a cobalt 
blue glass, we perceive a ray called by him the ‘ extreme red, 
of a crimson color below the ordinary red ray of the spectrum. 
Again, by throwing the spectrum on paper stained yellow by 
turmeric, a ray of high refrangibility beyond the violet becomes 
visible, which ray is of a peculiar neutral color and has been 
called ^ gray or lavender ray.” (Hunt.) It may be remarked that 
although the exact color above or below the visible spectrum 
cannot be perceived by ordinary human vision, or be brought to 
our perception by any devices of glasses, or saturated paper, or 
otherwise, from being either too fine or too coarse, yet the above 
experiments give a very good hint of it. It is said to be crim- 
son ” below the red, but crimson as defined by Webster is dccj) 
red tinged with blue.” In other words it retains a little of the 
blue principle of the violet, as every color must possess some 
elements of the contiguous color or colors, for according to the 
proposition of this paragraph, the immediate trans-red portion 
must be the upper note of an invisible scale of colors with the 
violet princij)le just beneath it. Again the immediate trans- 
violet portion is called lavender, but lavender itself is a kind of 
a violet-gray, and this comes from its proximity to the violet, 
and its c()mi)rising more or less of the dark luminelles above 
the visible spectrum. 

6. This invisible color approaches the red far more than the 
blue in appearance, although it retains some blue cast at the 
beginning of each chromatic scale, not far from the culminating 
l^oint of heat, some portion of which it is probable that we may 
see just below the red. The last .syllable of its name, thermel, 
should be pronounced with sufficient distinctness to distinguish 
it from the adjective thermal, 

7. Perhaps the crowning pi'oof that there are different grades 
of colors beyond those usually visible, is that many persons 
have seen them, especially with the outward eye closed. The 
eminent scientist, Baron Reichenbach, of Vienna, by means ot 
thousands of experiments with sixty persons, including ladies, 
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physicians, professors, naturalists, etc., proved beyond all rational 
doubt the reality of odic light and color, wliile the author has, at 
times, not only seen these, but a grade still finer and incompar- 
ably more beautiful than the colors of the external world. Many 
others have seen the same, and in the chapters on Chromo-Dy- 
namics and Chromo-Mentalism, I shall attempt to demonstrate 
the existence and character of these high grade colors in a way 
which, to reasonable minds, should be convincing. After the 
first or visible grade of color comes the odic light, or 2d grade, 
and then the third grade, which, being more connected with the 
mental and soul forces I have named l^sychic. 

8. Two scales of color commencing at the bottom are as 
follows : 


SFCOiVl) 
COLOR SCALE 
unseen by ordinary 
VISION. The Odie 
Liglils and Colors 
consist of finer poten- 
cies than those of the 
visible colors. 

'riie Third grade 
colors commence 
nith tertio thermel, 
the fourth, with 
(juario thermel, the 
liftli, with quiuto 
thermel, etc. 


ITRST 
COLOR 
SCALE 
all visible ex- 
“pl Ther- 
inel. 


Psychic Thermel or Tertio 'riicrniel. 

Odic Dark Violet, or Sccundo Dark Violet. 
Odic Violet, or Secundo Violet, 

Odic Violet- Indigo, or Secundo Violet-Tndigo. 
Odic Indigo, or Secundo Indigo. 

Odic Indigo-Blnc, or Secundo Indigo-Blue. 
Odic Blue, or Secundo Blue. 

Odic Bine-Green, or vSecundo Blue-Green. 

Odic Vellcnv-Grcen, or Secundo Vellow-Green. 
Odic Vcllow, or Sccundo Vellow. 

Odic Vellow-Orange, or Sccundo Vellow-Orange. 
Odic Orange, or Secundo Orange. 

Odic Red-Orange, or Secundo-Rcd-Orangc. 

Odic Red, or Secundo Red. ' 

Odic 'riicrmel, or Secundo 'rhermel. 

Dark Violet. 

Violet. 

Violet- Indigo. 

Indigo. 

Indigo- Blue. 

Blue. 

Blue-Green. 

Vellow-Green. 

Vellow. 

Vellow-( )range. 

( )range. 

Red-( )range. 

Red, 

Thermel, or the invisible heat ray. 


9. Thermel is visible as a beautiful color* midway between 

the dark violet and the grade of red just above it, to those who 

18 
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can see the odic and psychic lights. The lower thermel is 
probably too coarse for any human eye to take cognizance of. 
The upper grades of thermel are near the culminating piston 
of heat for their color-scales, but this heat is too fine for ordi- 
nary perception, or for measurement by thermometers. 

10. How is it that all of these grades of color can be 
formed ? Do the ordinary coarser visible colors and all these 
invisible octaves come through the same channels of the ordi- 
nary coarser atoms, such as oxygen, nitrogen, etc., of the air? 
Evidently not. There must be some very refined ones mixed 
in with the coarser ones as well as spirillic ethers. 

11. As all things have color potencies in them, and as these 
potencies are the measure of the great forces of the world, 
how important it is that we learn what they are through spec- 
troscopy and otherwise. Wc should be able to go through 
forest and field and understand the general style of power that 
dwells ill rocks and flowers and bark and berries and roots and 
clay and fruits by their color. 

12. If there are ten octaves of color, the highest grade 
would be over a thousand times as fine as the ordinary color 
forces, each octave being twice as fine as the one below it. 
This shows how immensely searching and refining the solar 
forces must be when they come directly on the body. They 
enkindle mental activity «as well as physical power. 

XXIV. Color as Related to Taste. 

We have already .seen (XII), that .substances which give 
burning sensations to the taste, as black pepper, capsicum, etc., 
are apt to be black and red, and belong generally to the thermal 
end of the spectrum, although transparent, elements being both 
thermal and electrical, often produce burning and very piercing 
sensations. Swir/s belong to both the thermal and electrical 
colors with a preponderance of the thermal : acids to both 
the thermal and electrical colors, with a preponderance of the 
electrical, especially the electrical blue of oxygen, although in 
nearly all acids a small amount of the warm clement of hydrogen 
exists. The alkalies have a greater preponderance of thermism 
than the sweets ; the alcohols still more being full of the fiery red 
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principle of hydrogen, while the saline taste has both thermism 
and electricity nearly balanced. In producing the pleasing effect 
of sugar the taste, the carbon plays more 

especially over the surface of the papillee of the tongue, kindling 
the nerves ; the hydrogen also spreads more directly over the 
surface of the same, animating the blood, while the oxygen, with 
its cooling axial force, penetrates more interiorly into the papil- 
lae, and thus combined with the more exterior forces, holds them 
in a pleasant equipose without allowing any over stimulus. In 
acids, the Oxygen is more abundant and the piercing principle 
stronger ; in alkalies and alcohols the burning principle is in- 
tense as in ammonia (NH.j), Caustic Potash (OKU), Strychnine 
(C.j I II2 2^2 2 0 ) common alcohol (C.^H^.O.) It will be re- 
membered that carbon, hydrogen, potassium, etc., belong to the 
tliermal or red and yellow principles. A very strong predomi- 
nance of cither thermism or electricity in a substance^ is dis-' 
tressing to the taste and very poisonous in its effects. 

XXV. Complexion as related to Sunlight. 

I. Dr. Forbes Winslow says: ‘‘Black, brown and copper col- 
ored skins are observed cimong those who reside in tropical cli- 
mates in proportion to the intensity of the solar light, and the 
degree to which the body is exposed to its influence. The dis- 
coloration of the skin is not, however, perceived among those who 
live in temperate and cold regions. As we approach nearer ! > 
the pole the skin assumes a browner cast. This is evidenced 
among the Laplanders, Esquimaux and Greenlanders. In the 
Arctic regions, there cannot be said to exist any night. Here a 
constant light prevails, if not from the sun, yet reflected from the 
snow and ice, or emitted by the aurora borealis.” (Influence of 
Light.) This darkening or browning effect is thus very properly 
explained as coming from the amount of light, and yet a little 
farther along Dr. Winslow says that the white color of animals 
inhabiting the polar region is attributable to the absence of in- 
tense sunli<rht.” It seems a little inconsistent for the Doctor 
thus to signify that the people of the Arctic regions arc sup- 
idied with an almost ceaseless light which, he admits, causes 
blindness, etc., and yet the animals arc whitened by “ the ab- 
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sence of intense sunlight/' It would doubtless be a better 
explanation to say that the animals arc made white there by the 
intense cold and electricity, as we have already seen in thi^ 
chapter, X, the tendency of cold to whiteness of effect, as in 
snow, frozen carbonic acid, pale countenances, etc. 

2. The sun causes its yellow and brown effect from drivin- 
the molecules of carbon into the skin, thus tanning and toughen 
ing the cuticle. The cold of the far north prevents the pco])lc 
from becoming as dark as they are in the torrid zones. Dr 
Winslow says ; — “ Intemperate persons, addicted to vinous puta 
tions, have a sallow and olive-hued complexion. The dark and 
dingy color of the pigmy people who live in high northern 
latitudes, arises principally from the fish and oils of a rancid and 
often offensive character, upon which they mainly subsist. This 
kind of diet is believed not only to affect the color of the skin, 
but to cause a diminution of the stature of this race, in conse- 
quence of their blood being difficult of assimilation and defective 
in nutrition.” 

3. So far as intemperance darkens the skin, the inhabitants of 
the temperate zones drink more than they do in the frigid, and 
have more miasma, also, to make them bilious and yellow, and 
more than that, when they eat pork and fat, especially in warm 
weather, they have not the amount of keen, electrical oxygen to 
help them digest this carbon, in the shape of fatty foods, that 
their northern neighbors have. The carbon, belonging as it docs 
to the thermal substances, needs an affinitive principle of elec- 
tricity for its proper digestion, for which reason it is more safe 
to cat it in winter than in summer, and in cold than in warm 
climates. 

XXVI. Summation of Points in Chromo Chemistry. 

1. Spectrum Analysis, ivhich has proved incomparably more exact than 
any other method of ascertaining the chemical fyroperties of bodies, is 
founded on the fact that any elej?ient, when heated until it becomes incan- 
descent or is converted into luminous vapor^ manifests its character in the 

grade of color which it radiates, 

»■ 

2. Instead of there being seven colors in the solar spectrum, there are 
many thousands of shades and tints of color. Sir David Brewster 
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counted 2000 Fraunhofer lines ^ each of which signifies some distinct grade 
,)f color, while there is also a large space in the spectrum where no P'raun- 
] lifer lines are visible, over which infinite grades of hues arc scattered. 

3 . The culminating point of heat in the spectrum is near the thermcl ; 
of light, in the yellow ; of electricity, in the blue and indigo, although the 
finest electricity is in the violet. Stokes found the strongest electricities, as 
signified by 7 neans of hydrochloric acid, in the violet indigo. Other sub- 
stances place it elseivhere, from their especial kinds of chemical affinity. 

4 . Spectrum Analysis, although rich in facts, has not hitherto been 
crystallized into a science. 

5 . The colors which any substance exhibits in its spectrum, show its 
repellent or reflective potencies when under chemical combination. 

6 . The ordinary appearance of an clement when isolated or cold, shows 
what color it is repellant of; but lahen heated or in chemical combination 
this repulsion greatly changes, becoming more violent, and generally assum- 
ing different colors. 

7 . The chemical affinities of a substance may be influenced by its re* 
pulsions according to the atomic law already explained, Chap. Third, 
XXXVII, 10. 

8 . Elemetits which in their cold, isolated character are white, are more 
electrical in their ordinary condition, but have a predoJtiinatice of thennism 
when chemically combined, as in the case of the Alkalies and other white 
metals, 

9 . Black or dark Ele^ncnts, though in a the r 771 a I condition udien U7t- 
combified, so77icti77ies have a t her 771 a I predo7ni7ta7ice, so77ieti77ies an electrical 
'Oie m the spectriun, or m che77iical co77ibi7iation, according to whet/ur 
their origi7ial grade of black ivas at the therf7ial or electrical end of the 
spectru77i, or both, but 07i the whole have the war7n principle 77107 'e espe- 
cially. 

10 . Gray a7id also tra7isparent ele7ne/its ge7ierally have both the ther- 
mal afid electrical ele77ic7its largely developed i7i their spectriun. 

11. No eleme7its have positive electrical colors in their norf7ial state, but 
sroeral have positive therinal coloi's. These under heat or cheanical com- 
bination tend to assume higher grades of fi7ie7iess, beco7ning highly electrical 
wlmi active, 

12 . The 7nost powerful substances are tra7isparent. 
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13. Transparent Fluids^ though abounding in both thermal and elec- 
trical potencies, have more frequently a preponderance of electricity. 

14. Iran spa rent solids, from their thorough polarization, are on the 
whole unequaled in hardness. 

15. All substances under free chemical action, tend to 7 ‘epel a?id stimu- 
late those having the ^ same grade of color with themselves. Amoii i; 
many applications of this rule vve may note how in therapeutics 
the red-colored substances stimulate the arterial blood, yellow 
and orange ones the nervous system, including cerebral stimu- 
lants, emetics, purgatives, diuretics, etc. 

16. All substances under full chemical action tend to attract, or 
combine in harmonious union, those substances whose colors have a 
chemical affinity ivith their oivn. This rule accounts for tlic 
blue of the sky and ocean, the green of the leaves, the laws of 
germination, vision, chemical action in therapeutics, the har- 
monic contrast of colors in nature, the healing power of sun- 
light, photographic action, Ilomcojmthic triturations, and many 
other things. 

1 7. Not only can it be shown that sunlight is an actual sub- 
stance capable of being collected, measured and controlled, but the 
very materials of which each color is composed can be given, and 
the law of its movement explained. This is not denying that the 
undulatory theory of light has important features of truth in it. 

1 8. The lazv of Metachromism shoius why it is that in binary 
and some other compounds, the increase of oxygen and other blue- 
forming elements, develops the red end of the spectrum, while tin 
increase of potassium, hydrogen, and other red or yellozo forming 
elements, tends to increase the affinitive blue or violet. 

19. Facts made knoivn by the spectroscope, analogies and the 
experience of those persons who have a more interior vision de- 
veloped, show the existence of more refined and beautiful octaves 
of color beyond those ivhich appeal to the ordinary vision. They 
show also that the ordinary vision cannot take in quite one eonv 
plete scale of colors, the heat color below the red in the spectrum, 
zvhich is termed thcrmel, being invisible. 

20. Different colors have relations to taste, such as sweet, sour, 
alkaline, saline, burning., etc. 

21. The complexion of people in different aones of the earth 
modified by the sunlight. 
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CHAPTER SIXTH. 

CHROMO-THERAPEUTICS, OR CHRO- 
MOPATHY. 

I. The Healing Power of Color. 

This must be quite evident to the reader by this time, 
especially as, in the last chapter, wc saw the wonderful power of 
color repulsions and color affinities, and saw also that all things 
manifest their p'fctencies by means of color. This being true, 
then, wc may construct a more exquisite and exact Materia 
Mcdica, and erect a standard of medical practice based on prin- 
ciples of almost mathematical precision. Not only may we, by 
means of the principles already laid down, judge of the medical 
j)()tencies of the coarser mineral elements, but of the finer j)oten- 
cies of the vegetable world, of water, air, electricity, and mag- 
netism, and the still finer forces of the sunlight. Sunlight 
constitutes a truly celestial materia mediea which, according to 
principle XV of Chap. Pirst, must be more safe, effective and 
* enduring than the cruder elements, in case wc know how to 
control it. 

H. Comparative Fineness of Healing Elements. 

Minerals are at the bottom of nature’s scale of forces, being 
so crude that the most of their particles are unable to float in 
the atmosphere, and consequently are held down in the midst of 
em*thy substances. The vegetable world which constitutes the 
direct food of man, is sifted of the coarser mineral elements by 
n beautiful and ingenious process, the carbon and some other of 
the finer elements of the sunlight and atmosphere being received 
hUo the plant or vegetable from the sky, while the elements 
diat come from the earth are strained of their coarser ingre- 
dients by the spongioles of the root and absorbed only in a 
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liquid state. It may readily be seen why cereals and fruits, 
.^rowing, as they do, above ^o'ound and drinking in the refined 
elements of the sunlight so freely, constitute a higher grade of 
food or food-medicines than the roots, tubers, and bulbs, such 
as radishes, potatoes, onions, etc., which grow under ground. 
Water owes its healing power, ist, to its cleansing character, and 
2dly to its electricity, combined also with a goodly amount of 
thermism. The electro-magnetic machine also presents similar 
grades of fine elements, inasmuch as, like water, it combines 
galvano, magneto and other grades of electricity. Pure air 
furnishes a somewhat more ethereal combination of elements 
than water, as it includes those which are sufficiently volatile to 
float, and presents fine ethers, which during the day-time are so 
constantly under tlie action of sunlight. But the finest potency 
of all, of which wc can avail ourselves in the external world, 
comes from the sunlight, the only known element which tran- 
scends it in fineness, being the psycho-magnetic radiation from 
highly organized human beings. By understanding the etherio- 
atoniic law we see at once how all things must incessantly 
radiate their peculiar essences and ethers, all ethers partaking 
more or less of the substances through which they pass, the 
finest substances having the finest emanations. 

III. The Healing Power oe Red. 

j. According to principles XIX and XX in the last chapter, 
red must stimulate and increase the action of the warm red 
principle in the human system, as for instance, the arterial blootU 
and also act as the harmonizing affinitive element of the cold 
blue principle, which causes blueness of veins, paleness of 
countenance, etc. Examples have already been given, but a few 
examples c[uoted a little more minutely in the exact words of the 
V. S. Dispensatory and other recognized authorities, will help 
llie better to establish the principles of not only the red but 
other colors, so far as drugs are concerned ; having established 
which, we may be sure from the unity that reigns throughout 
nature, that the same principle in sunlight and every where else 
must produce similar results, the difference being that fiuc 
elements like the sunlight are more penetrating, safe, and en-. 
during than coarse drugs. 
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2. The Balsam ^ Pw/ (Balsamiim reruvianum) ‘'is of a 
(lark reddish brown color, a warm bitterish taste, leaving when 
swallowed a burning or prickling sensation in the throat,” “ is a 
warm stimulating tonic and expectorant.” 

3. Cayenne Pepper' (Capsicum) Flowers white, “ fruit smooth 
and shining, of a bright scarlet, orange or sometimes yellow 
color.” “ Powdered capsicum is usually of a more or less bright 
red color ; ” “ is a powerful stimulant, producing a sense of heat 
in the stomach and general glow over the body ; ” “ an arterial 
stimulant and rubefacient.” 

4. Cloves (Caryophyllus) “ are externally deep brown, in- 
ternally reddish, their taste hot” — “ among the most stimulant 
of aromatics.” 

5. Bromine. “ A red liquid,” “caustic and irritant,” — “when 
diluted, tonic and diuretic.” (Waring.) 

6. Iron. Ferric Oxide (Fe2 03) “is of a reddish color and 

forms salts which, for the most part, have a reddish color.” 
Ferrous Trioxide “wine red color.” “ The preparations 

of iron are powerfully tonic, raising the pulse, promoting the 
secretions, and increasing the coloring matter of blood.” 

7. Red Cedar (Juniperus Virginiana), “stimulant, emmen- 
a^^ogue and diuretic.” 

8. Musk. “ Powder, reddish brown, is a stimulant and anti- 
spasmodic, increasing the vigor of the circulation.” 

9. Ammonium Carbonate (N^H^^CgOg). Powerful in the 
red principle of hydrogen. “ An arterial stimulant.” 

10. Alcohol Red predominates strongly from its 

Hydrogen. “A diffusible stimulant of heart and arteries — • 
exciting to the nervous and vascular .system, succeeded by equal 
dcprcs.sion.” 

11. The power of oxygen to develope the red principle of the 
blood and thus by reaction to harmonize and animate the system 
^vhich has become too cold and sluggish, under a predominance 

the bluish venous blood, is well known. The power of r'cd 
glass and a red chamber to excite, cheer and cure the cold morbid 
condition of two despondent lunatics, as proved by the experi- 
of Dr. Ponza, has already been spoken of in Chap. F'ifth 
XX, 2a 
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IV. Healing Power of Red Light. 

Red light, like red drugs, is the warming element of sunlight, 
with an especially rousing effect upon the blood and to some 
extent upon the nerves, especially as strained through some 
grades of red glass which admit not only of the red but the yel- 
low rays, and thus prove valuable in paralysis and other dormant 
and chronic conditions. The following facts are quoted from 
Dr. S. Pancoast’s new work, entitled Blue and Red Light : — 

1st Case.— Paraplegia (Paralysis of both Legs). 

Master aged 8 years, had a tedious convalescence from a 
severe attack of diphtheria, which was suddenly interrupted by a 
very severe attack of paraplegia ; the paralysis was almost com- 
plete ; he could not walk and could stand only when supported 
by a table or chair. We had him arrayed entirely in white and 
placed in strong red baths from one to two hours at a time ; soon 
after being placed in the red light he would fall asleep, and a 
profuse perspiration burst forth, saturating his underclothing ; in 
three weeks he was walking firmly, and in two months was per- 
fectly well. More than two years have since elapsed and he has 
continued in perfect health.” 

Cask, — Consumption in the Third Stage. 

'' Mrs. H., aged 35 years. This was a case of consumption 
in the third stage, with both lungs involved, the left hepatized 
with mucus rale through the upper third, and crepitation in the 
apex of the right lung; sputa copious, amounting to half a pint 
in twenty four-hours ; her expectoration was a yellowish, ropy 
and frothy mucus and pus, a portion of which sank in water ; she 
had severe night-sweats, and chills or creeps regularly at n 
o’clock, A.M., followed by fever with flushed cheeks.” Dr. l^nn- 

S ist |)roc:eeds to show that her parents and most of the family 
:1 died with consumption. He continues : — I placed 
H. under red baths regulated by the effects produced. In 
weeks iinprovenient began to manifest itself in all her symptoms ; 
in another week the mucus rale became a sub-mucus, then suc- 
cessively a crepitant and a bronchial ; soon respiration was le* 
Slimed through the entire left lung, and the crepitation at the 
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apex of the right lung disappeared ; expectoration improved and 
the cough became less frequent and less distressing ; with the 
improvement in these symptoms the chills and fever and the 
dyspnoea disappeared and her strength rapidly increased ; in two 
months and a half, the only remaining trouble was a slight hack- 
ing cough arising from an irritated throat.” Dr. Pancoast pro- 
ceeds to state that she remained well between one and two years, 
and then, from assuming extra duties, caught a severe cold which 
developed into pneumonia and finally led to her death. He says 
that “ in an active and extensive practice covering more than 30 
years, we have never known or heard of a case of consumption 
at so advanced a stage successfully treated. Her recovery was 
entire.” 

If in the above case a deep blue glass had been used for 
her head, and beneath this some red, and then yellow, and then 
red for the limbs, it wduld doubtless have, been a still more 
potent combination^^ 

3d Case. — Complete Physical Exhaustion. 

*‘Mr. R., 45 years of age, an overtaxed and prematurely 
worn out man of business became involved in financial troubles, 

* mind and body were continuously on tlie rack, he could 
neither cat nor sleep normally, and at last complete physical 
exhaustion and nervous prostration naturally came upon him, 
for nature could endure no more. The first warning was severe 
jmins in the back of the head, soon followed by shortness of 
breath, flutterings of heart, compressible pulse, loss of appetite, 
constipation and phospatic urine. * * We determined to try 
the red light treatment, especially as his prostration was unat- 
tended by any indication of morbid irritability, and in all our 
experience as a physician, we have never witnessed more re- 
niarkable beneficial results than were at once produced by the 
I'od ray in this case. The very first bath had the most ei •' 
couraging effect : it acted as a tonic both upon mind and body) 
dispelled his gloomy apprehensions and gave vigor to his physical 
functions. Commencing with small doses, we gradually increased 
diem until assured that we had reached the most effective dose 
proportion of red to plain panes and in length of bath. Mr. 

mpidly improved, notwithstanding his continued attention to 
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business. From the first he slept more refreshingly, ate with 
better relish, his bowels became regular, and the secretions (jf 
his kidneys recovered the healthy appearance. Three weeks' 
treatment sufficed, and there have been no signs of relapse." 

4th AND 5th Casks. Chronic Rheumatism. 

Mrs. C. W. Hunt, of Cincinnati, whose knee was bent and 
anchylosed by rheumatism and had baffled the best physicians 
for eight months, was put into a solar sweat-bath (a thermo- 
lume). The knee was cold as a corpse and could not be made 
to perspire until red light was put over it, when almost imme- 
diately the blood was kindled into new life over the whole 
body. The leg was entirely straightened out on the 2d treat- 
ment, truly a marvelous achievement. 

Mr. E,, of Vinc/a/ic 7 , New Jersey, was cured of a terrible 
case of rheumatic anchylosis of the shoulder by thermoiume 
batlis and some massage, in two or three weeks. Red glass 
was used over the part. 

In cases of inflammable rheumatism with very acute pains, 
the soothing power of blue glass should be used once or twice, 
tlicn purple would be useful. 

If tile long use of red light should develop inflammable con- 
ditions, the cooler colors should be used for a while. 

V. When the Red is Injurious. 

1. Fed is injurious, of course, when there is already too niiieh 
of the red, or inflammatory condition of the system, such as the 
predominance of red hair, very rubicund countenance, or feverish 
and excitable condition generally. 

/nu/, the preparations of which abound in the red, is “contra- 
indicated in inflammatory diseases, producing, when injudiciously 
employed, heat, thirst, head-ache, difficulty of breathing and olliLf 
symptoms of an excited circulation ; ” ‘‘ contra-indicated in the 
sanguine temperament generally.” 

2. The same is true of the other red elements, or of elements 
in which red abounds in the spectrum, but the principle is too 
obvious to n^ed further examples. The exciting effect of red 
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objects on various animals is also well known. That red light 
has exactly the same exciting effect is well known. I quote the 
following from a letter of a thoughtful observed', Edwin M. Hale, 
M. D., to the Chicago Tribune : — 

3. “In one of the French Insane Asylums, not only the blue 
ray but others were tried, and the effect was very interesting. 
The red ray caused results which confirmed the popular belief in 
its exciting, maddening influence. When violent and maniacal 
patients were placed in rooms where the red ray predominated, 
they became worse. All the violent symptoms were aggravated. 
If these patients were removed to a room where the blue ray 
predominated, they become calm and quiet. It is related that 
one ])atieiit, a woman, whose delirium was greatly aggravated by 
the red ray, immediately said on going into the blue. room — ‘how 
soothing that is,’ and shortly after, when left alone, fell asleep.” 

4. Thcrmcl must naturally produce an effect somewhat similar 
to that of red, so far as its heating qualities are concerned, but 
being invisible cannot, of course, affect one through the optic 
nerve. 

5. Dr. Pancoast speaking of the red light says that “if em- 
ployed to excess, as to amount or time, the red light ovcr-excites 
the nervous system and may produce dangerous fevers or other 
disorders that may prove as troublesome as the evil we are seek- 
ing to correct. We seldom employ red light to the, exclusion of 
the other rays, and it should never be so employed, except in 
extreme cases, when prompt action is the first consideration.” 

The danger of the above “exclusive red light," which Dr. 
Pancoast deems so great as to require “a skilful physician,” may 
be averted by using the red glass only a few minutes at a time 
at first, taking the precaution when the system becomes too hot, 
te i)ut blue glass in its place, or a wet bandage over the head, 
for general cases, however, it would be better to have blue glass 
fn er the head and red and clear glass over the rest of the body in 
conditions of lethargy. Abetter arrangement still is the instru- 
ment devised by the author called the TlIERM(.)l.UME in which 
^oth physiological and chemical laws are complied with in the 
Pannonic arrangement of glass. See explanation in XXIII and 
XX IV of this chapter. 
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VI. The Healing Power of Yellow and Orange. 

We have seen in the last chapter (XIX, 3) the law by which 
the nerves become stimulated, more especially by the yellow color, 
and to some extent by the orange and even the red, these prin- 
ciples being included in the substance of the nerves themselves. 
We have seen that the more violent nerve stimuli include some- 
thing of the red or orange as well as the yellow, that drugs taken 
internally, when sufficiently active and exciting and working, no 
doubt, to some extent upon the vascular as well as the nervous 
tissues of the stomach, cause that quick repulsive action whicli 
is termed emetic ; that those drugs whose yellow principle 
works somewhat more slowly, do not exert their expansive and 
reinilsive action until they reach the bowels and thus constitute 
laxatives, or when sufficiently active, purgatives ; that certain 
drugs which have an affinity for the liver and bile, causing them 
to act, are called choi.agogues ; that those which stimulate the 
kidneys arc called diuretics ; those which stimulate the uterus, 
from some special affinity they may have for that organ, are 
called KMMENAGOGUKS ; those which stimulate the nerves of the 
.skin and to some extent the vascular glands in a way to cause 
perspiration arc called juatmioretics ; those which stimulate 
the ner\'es of the skin and call the blood outward until the sur- 
face becomes reddened are called Rubeu'acucnts. In all cases 
yellow is the central principle of nerve stimulus as well as the 
exciting principle of the brain which is the fountain head of tlie 
nerves, altlioiigli, as we have seen, the more violent elements of 
stimulus approach tlie red, especially where vascular action is 
called forth. Those elements which act more directly to excite 
the brain, are called cerebral stimulants. I will give a few 
examples of the different drugs and foods which belong to the 
various departments of nerve action : — 

VII. Kmejtcs, Yellow with some Red and Orange. 

I. Indian Hemp (Apocynum Cannabinum). The root is ol 
* a yellowish brown while young, but dark chesnut (red brown) 
wlien old, with a nauseous acrid tasted' “ The internal ligneous 
part is yellowish white.” “ Powerfully emetic and cathartic, 
soinotimes diuretic.” 
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2. Lobclina. “ The active principle uf lobelia is a yellowish 
liquid.’' Lobelia is emetic, occasionally cathartic, diapho- 
retic,'’ etc. 

3. Tartar Emetic (KSbC4H^O- , 11^,0), “a white crystal- 
line salt," with the yellow, orange and red all strongly developed 
in the spectra of its elements. “According to the dose it acts 
variously as a diaphoretic, diuretic, expectorant, ])urgative and 
emetic.” 

4. Bloodroot (sanguinaria). “ The whole plant is pervaded 
by an orange colored sap. The color of the powder is brownish 
red.” . The leaf “ is yellowish green on tlie upper surface, ]>aler 
or glaucous on the under, and strongly marked, by orange-colored 
veins." “ Sanguinaria is an acrid emetic, with stimulant and 
narcotic powers." 

5. The fact that emetics deal so nuicli in the red as well as in 
the yellow principle shows that they act more or less upon the 
blood and muscular tissues as well as the nerves. "‘The action 
of an emetic is directly or indirectly upon the nerve centres that 
supply these muscles. ^ All emetics acting througli the blood 
produce more or less depression.” (Martshorne). Emetics act 
principally upon the pneuniogastric nerve. ^ 

VIII. Laxatives and Purgatives — Yei.low tmk principal 

COLOR, OR RED IN LrASTIC PuKU.ATI VES. 

\. Podophyllum ^ fay Apple. “Yellowish green petioles." 

The fruit is lemon yellow, diversified by brownish s]R)ts." 

The powder is light yellowish gray." “ An active and certain 
cathartic. In some cases it has given rise to nausea and vom- 
iting." “ A hydragogue and cholagoguc." The office of a 
cholagogue is to cause a flow of bile, which is of itself a yellow 
or yellow green fluid that has a laxative effect as it passes 
into the duodenum and lower bowels. 

2. Senna, (Cassia Marilandica). “ Flowers beautiful golden 
yellow ; the calyx is composed of five oval yellow leaves ; the 
stamens are ten, with yellow filaments and brown anthers.” 

An efficient and safe cathartic.” 

3. ColoeyntJi (colocynthis). “ Flowers are yellow." “ Fruit 
yellow when ripe." “Contains a white spongy medullary mat- 
ter.” ‘‘ A powerful hydragogue cathartic." 
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4. Copaiba, A transparent liquid of a pale yellow color/* 
It is stimulant, diuretic, laxative.” 

5. Gluten, phosphate of linic, etc., which constitute the hard 
yellow portion of grains near the external portion, are somewhat 
laxative. 

6. Figs (Ficus). “ The best are yellowish or brownish.” 
** Figs are nutritious, laxative and demulcent.’* 

7. Magnesia (MgO). The yellow-green principle strongest 
in the spectrum of magnesium. ‘‘ Antacid and laxative.” 

8. Magnesium Carbonate (MgCO^). The yellow strong in 
both carbon and magnesium. “ Laxative.” 

9. Castor Oil (Oleum Ricini). “Yellowish.” “A mild ca- 
thartic.” 

10. Olive ( 9/7 (Oleum Olivre). Pale yellow or greenish yel- 
low.” “ Nutritious and mildly laxative, given in case of irritable 
intestines.” 

11. Sulphur \s “ pale yellow * laxative, diaphoretic,” etc. 

12. Magnesium Sulphate (Epsom salt, MgSO.j), has the 
strong yellow principle of magnesium and sulphur, but is toned 
down by the cool blue of oxygen, so it is called “ a mild and 
safe cathartic,” a “ refrigerant,” etc. 

13. Eggs (Ovum). “ The yolk in its raw state is thought to 
be laxative.” 

14. Prunes (Pruuum). Yellowish brown or orange brown. 
“ Laxative and nourishing.” 

15. Peaches have a yellowish pulp. Gently laxative. 

16. Cape Aloes (Aloe). “ Powder greenish yellow.” “ Cathar- 
tic.” 

17. Many more similar examples could be given, but these are 
quite sufficient to establish the potency of yellow as connected 
with the nerves of the bowels. I will quote the following, how- 
ever, to show that when we appeal more to the red principle with 
drugs we reach the coarser elements of blood and thus produce 
a more severe and drastic effect than when dealing more e.x- 
clusively with the finer elements of the nerves : — 

18. Ga?nboge when broken “ is of a uniform reddish orange, 
which becomes a beautiful bright yellow.” “ Gamboge is a power- 
ful drastic hydragogue cathartic, very apt to produce nausea and 
vomiting, when given in the full dose.” 
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19. Black Hellebore (YlcVithovu^ niger). “ The flower stem 
is reddish toward the base,’* has “ rose like flowers.” The petals 
are of a white or pale rose color with occasionally a greenish 
tinge ” The root is /‘externally, black or deep brown, internally 
white or yellowish white, producing on the tongue a burning 
and benumbing expression, like that which results from taking- 
hot liquids into the mouth.” “Black Hellebore is a drastic 
hydragoguc cathartic possessed also of emmenagogue powers. 
The fresh root applied to the skin produces inflammation and 
even vesication.” A good example of the burning qualities of 
black and red. 

20. Croton Gil (Oleum Tiglii), “ varies from a pale yellow to 
a dark reddish brown. Its taste is hot and acrid — it is a power- 
ful hydragoguc cathartic, in large doses apt to excite vomiting 
and severe pain.'' 

2 1. Senna (Cassia acutifolia, etc.). “ The leaflets are yellowish 
green color, the flowers are yellow, the fruit grayish brown.” 

“ The infusion is of a deep reddish brown color. When exposed 
to the air a short time, it deposits a yellowish insoluble precipi- 
tate. It is a prompt and safe purgative. An objection some- 
times urged against it is that it is apt to produce severe griping 
pain.” 

22. Rhubarb (Rheum). “ Good rhubarb is yellow, with a 
.slight reddish brown tinge — “ unites a cathartic with an as- 
tringent power, the latter of which does not interfere with the 
former, as the purgative effect precedes the astringent ; * * ap- 
])ears to affect the muscular fibres more than the secretory 
vessels. It sometimes occasions griping pains in the bowels.” 

23. Why it is that a substance like potassium tartrate, and 
other saline substances may have the rubific element of potas- 
sium, and yet be but a “ mild refrigerant cathartic,” is easily 
explained by noticing the amount of oxygen (C4H4KoO(3) which 
moderates and cools the thermal and expansive qualities of the 
other substances, and acts somewhat as it does in acids. 

19 
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I IX. Healing Power of Yellow Light aided by S6me Red 
^ AND Orange : — Laxative, Animating, etc. 

1st Case. — Costiveness. 

In a case of costiveness at my office, during the month of 
June, I let the sunlight pass through some yellow-orange glass 
of a hue which is usually termed yellow, and over which 1 had 
placed a lens to concentrate the rays the better at certain points. 
I gradually moved the focus of the yellow light over the whole 
bowels but especially over the descending color on the left lower 
side. Commencing at 2 p.m., I continued the process for 10 
minutes. The perspiration was started over the whole body, 
although the thermometer stood at only 70° F. 1115 minutes af- 
ter receiving the light, the bowels commenced the rattling mo- 
tion similar to what is experienced with physic, and in 18 min- 
utes a gentle passage was caused, and that wholly without pain. 
Some persons would require 2 or 3 times as long an application 
as the above. I have caused the same results with the chromo- 
disc to be described hereafter. Any deep yellow glass would 
act in the same way, but the yellow-orange hollow lens which, 
the author has devised, is more prompt and effective than any 
other instrument, and charges the water within for internal use 
while it is being used externally. * 

2d Case. — Bronchial Difficulty. 

In a case of Chronic bronchial irritation, I used the chromo- 
disc over the breast, straining a hot sunlight thus concentrated by 
reflection, through yellow glass. In less than a minute I was 
able to rubricate the skin. I used it about 15 or 20 minutes each 
day for several days. The patient felt uncommonly animated 
and , clear in his mental perceptions, and his bronchial difficul- 
ties gradually decreased. The same result would, of course, be 
produced by means of yellow glass without the chromo-disc, by 
taking a longer time, or even by hot sunlight, by taking a still 
longer time. The Chromo Lens to be hereafter described is 
entirely unequalled in the rapidity and power of its action. 
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3d Case. — Costiveness cured by Charged Water, etc. 

Knowing as I did the power 'of the yellow and orange light 
to act upon the system directly, I concluded at once that it must 
have the power of so charging other substances that they would 
act upon the system in the same way, and as ordinary lamp light 
and gas light abound in the yellow-orange principle of carbon, 
etc., I was confident that they might be used with yellow glass 
to good advantage. 

Having been costive for a few days I held a small half-ounce 
amber colored vial of water close to a kerosene lamp for 7 min- 
utes, before retiring, and then drank it. In the morning I had 
two gentle passages without any pain, and for weeks experienced 
no return of costiveness. This is a good example to show the 
enduring character of the cures wrought by the finer elements. 

4th Case. — Ani.mating and Laxative Effect of Do. 

The following letter from Mr. K. Norris, Artist, 59 Columbia 
st., y\lbany, N. Y., will explain itself : — 

“ Dr. Babbitt : My Dear Sir : — I have tried the novel experi- 
ment of the yellow light and have been astonished at the results. 
I have found water charged with the sun’s rays through yellow 
glass to be an absolute and to me unfailing cathartic ; in small 
doses a gentle laxative, and in all cases exhilarative to the 
spirits. What its cpialities are beyond these effects I do not 
know, but this much seems certain and it is marvelous. To me 
it is a great blessing, and I shall remember you with kind feel- 
ings. I am quite well, made, and kept so, by the yellow light.*’ 

5 til Case. — D o. 

A lady of East Tennes.see, who had suffered with constipation 
and feeble health for many years, was advised to drink water 
charged in yellow bottles. She wrote me that she was drinking 
water charged in yellow wine bottles, and asked me to send her 
bottles of the right shade of color, remarking as follows ; “ My 
bowels have been acted upon now five successive days. I am so 
delighted that I can scarcely wait the intervening time before re- 
ceiving yours.” I had not then got my yellow chromo lenses ready, 
and so had to recommend the poor substitute of yellow bottles. 
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6th Case. — Costiveness and Hemorrhoids. 

Mrs. C. A. von Cort, of New York, author of “ Household 
Treasure and Medical Adviser,” and a lady of considerable 
medical experience, received from me a bottle of sugar of milk 
which 1 had charged with yellow-orange light, and the usual 
dose of which was an amount as large as one to three peas. 
Concerning its effects she wrote me the following letter, speal^- 
ing of her experience in giving to Mrs. VanKeuren, of Mor- 
risania, and enclosing a note from the latter : — 

“ Mrs. VanKeuren has suffered with hemorrhoids so severely 
that all ordinary purgatives which her physicians ha\'e given her, 
cause intense pain, and prove very prostrating. Your medicine 
charged with the yellow-light is elegant, and works gently and 
admirably.” C. A. vox Cort. 

The following is Mrs. Van Keuren’s letter : — 

“ Mrs. von Cort : — Please tell the doctor that the medicine 
you gave me has had the desired effect. The first needed a little 
assistance, the last one after 24 hours relieved me without helji 
almost free from pain. I feel easier to-night than T have been 
for months.” 

The first dose was doubtless too small, on account of her 
great costiveness. Tn severe cases it would be well to take two 
to four tablcspoonfuls of yellow charged water before eacli 
meal, until the bowels move, or even every hour in an emer- 
gency. The water can be charged somewhat in an hour of 
bright sunlight, but I allow my lenses (to be described here- 
after) to hang in the window where the light can strike them 
con.stantly, meantime putting in fresh water every three or 
four days in hot weather to keep it pure. I have tested the 
power of water charged in the.se yellow-orange lenses in many 
hundred cases, and generally with the same effect. 

A New York millionaire, whose bowels would not move 
excepting by the aid of medicine.s, found the yellow charged 
water answered every purpose and gave him such a cheerful 
feeling that he said it was worth $1000. In a few cases this 
water does not act as a laxative, but this is attributable to a 
more or lefts inflammable condition of the .stomach. In this 
case take the.bluc charged water on retiring for several nights 
or focus the yellow lens over the liver and b'owel.s. 
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A number of cases of constipation have been cured in which 
the whole materia medica of the physicians had failed. The 
following is from Mrs. Fanny Livingston, of Columbia, Cali- 
fornia, who was a confirmed invalid before taking the water : 

I call the color-charged water aqua vitce, the elixir of life, 
u: -X- * X have been using the water charged in the yellow- 

orange lens with wonderful, I think marvelous, effect. Though 
the sun did not shine for three weeks when I first received it, 

1 kept the lens in the window where it could catch every chance 
ray, taking a sip or two of the water every hour, until now I 
am as regular as need be. You can imagine how delighted and 
grateful I am when yon kiunv it is over eight years since I had 
a natural movement of the boivchy 

This yellow-orange (amber), being nerve animating, is the 
proper force for all paraly/xd or nervously dormant conditions. 

X. Diuretics, Diapjiurktics, Emmenagoguks, etc. 

YELLOW AIDED JiV A CONSIDERABLE RED. 

Several of these have already been given. A few more will 
suffice to settle the principle. 

1. Dandelion (taraxacum). “ It has a golden yellow flower. 
The fresh, full grown root is of a light brown color externally, 
whitish within, having a yellowish ligneous cord running through 
its centre. Taraxacum is slightly tonic, diuretic and aperient ; 
and it is thought to have a specific liction upon the liver.” 

2. Pure Carbonate of Potassium (COgK2* 2XH2O). Red 
and yellow principle modified by the blue in the spectrum. 
“Antacid, alkaline and diuretic.” 

3. Potassium Nitrate (Salt Petre, NO3K or NO.^ OK). 
The red, yellow and blue principles all strong in the spectrum. 
” Refrigerant diaphoretic.” 

4. C^assafras Oil (Oleum Sassafras). “ Yellowish, becoming 
rcxldish by age.” “A mild diaphoretic.”' 

5. Seneka (Senega). Externally brownish, internally yellow- 
ish.” ‘‘An active, stimulating expectorant, acting in overdoses 
like squill, as a harsh emetic, and also having some tendency 
towards the kidneys.” 

6. Buchu (Leaves of Barosma). “ Brownish yellow,” etc. 
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'' Gently stimulant, with a particular tendency to the urinary or- 
gans, producing diuresis, and like all similar medicines, exciting 
diaphoresis when circumstances favor this mode of action.” 

7. Oil of Savine (Oleum Sabinrc ''Colorless or 

yellow,” has also the red principle of hydrogen, " is stimulant, 
emmenagogue and actively rubefacient.” ^ 

8. Mustard (Sinapis). " Black mustard seeds are of a deep 
brown color, slightly rugose on the surface, and internally yellow. 
White mustard seeds arv'^ of a yellowish color and less pungent 
taste.” " Mustard seeds act as a gentle laxative.” Its powder 
made into a poultice, or sinapism, " is an excellent rubefacient.” 

XI. Cerebral Stimulants: — Yei.low with some Red and 

Orange. 

1. Opium is " reddish brown or deep fawn — when pulverized, 
a yellow-brown powder. Opium is a stimulant narcotic ; it in- 
creases the force, fulness and frequency of the pulse, animates 
the spirits and gives new energy to the intellectual faculties. 
Its operation is directed with peculiar force to the brain, the 
functions of which it excites even to intoxication or delirium.” 
After this comes the reaction in the form of sleep, then " nausea, 
headache, tremors — all the secretions, with the exception of that 
from the skin, are either suspended or diminished; the peristal- 
tic action of the bowels is lessened,” etc. 

2. Saffron (Crocus), has a rich deep orange color.” “ In 
small doses it exhilarates the spirits and produces sleep ; in large 
doses gives rise to headache, intoxication, delirium, etc. 

3. Valerian (Valeriana). '‘The powder is yellowish gray. It 
is gently stimulant with an especial direction to the nervous sys- 
tem. In large doses it produces a sense of heaviness, pain in 
the head,” etc. 

4. Ether is a colorless fluid, but strong in the yellow principle 
of carbon and the red principle of hydrogen (C 4 HjqO). " tlther 
is a ])owcrful diffusible stimulant, possessed also of expectorant, 
antispasmodic and narcotic properties.” " Its effects are in- 
creased arterial action with delirium and diminished sensibility, 
followed by unconsciousness,” etc. 

5. Wat try chai'gcd with yellow and some red light througl^ 
a yellow chromo lens, is stimulating to the brain and nerves, 
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‘as signified in IX of this chapter, and leaves no bad after 
effects, as is the case with drugs. 

XII. Tonics: — Yellow and Red Predominant. 

1. Tonics are substances which gently and persistently 
stimulate and invigorate the human system, especially the nutri- 
tive and blood-making functions. I have already given several 
of them in the preceding matter and will mention but few here. 
Some of the best tonics have a fair share of the electrical colors 
also. Vegetable tonics are generally bitter and appetizing. 
Ouinine and Iron arc cfliled the most important tonics. 

2. Quassia^ yellowish, flowers sometimes red. “ Highly 
tonic.” 

3. Gold thread (Coptis). Roots of a golden color. ‘‘ Tonic 
bitter.” 

4. Gentian (Gentiana), “yellowish powder.’' “Tonic.” 

5. Peruvian Park (Cinchona). Pale, yellow and red varieties. 
“ K.xcitcs warmth in the epigastrium,” etc. “ Nausea and vomit- 
ing,” also “purging” sometimes caused. “P'requency of the 
])iilse is increased,” Its action upon the nervous system is of- 
ten evinced by a sense of tension, or fulness, or slight pain in 
the head, singing in the cars and partial deafness.” Its most 
important extract is Quinine or Ouinia, whose comt)oncnt parts 
are as foil 0 ws, N C H ^ .2 O o . 

6. Irony already described, see HI of this chapter. 

7. Jlkfrrh (Myrrha ), “ reddish yellow or reddish brown.” 
“ Tonic and stimulating, with a tendency to the lungs and 
uterus.” 

8. Ginger (Zingiber), “ yellow i.sh brown.” “A jiowerful 
stimulant.” 

9. lUaek Pepper (Piper Nigrum). “ Piperin the active princi- 
ple of pepper is in transparent crystals — as ordinarily procured 
it is yellow.” P'ormula of piperin, according to Wertheiin, N^ 

“Black pepper is a warm, carminative stimulant, 
capable of ])roducing general arterial excitement.” 

XIII. When Yellow is Injukious. 

I. Yellow is injurious and over exciting to a .system which 
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has the nervous condition already very active and perhaps irrita- 
ble. Dormant, paralytic, costive, cold, chronic and stupid condi- 
tions, inert tumors, etc., are greatly relieved by the yellcjw, aided 
by the red principle, but in fevers, acute inflammations, ^leliriiim, 
diarrhcea, neuralgia, palpitation of the heart, and over excitement 
of any kind, it is evident enough that these colors are contra- 
indicated. I will quote briefly again from Dr. Hale : — \ 

2. “ Green is a quieting color, if not too green. A dark green 
is like a dark blue, it seems to lose its calmative power. Not- 
must the green have a suggestion of yellow in it, for yellow, like 
red, irritates the nerves of the insane. I have had patients who 
begged l(^ have the yellow shades removed from the windows, it 
‘ irritated them so.’ In the asylum to which I have alluded, there 
were a number of patients afflicted with melancholy. Some of 
them were placed in the blue rooms, others in the green. In 
both instances their malady seemed aggravated, or at least not 
benefited. Those placed in the yellow rooms complained that 
it made them feel badly. They become morose. All were bene- 
fited, however, by being placed in the red room, or in rooms 
lighted by ultra violet rays. The extreme violet rays, which some 
would call purple, are very stimulating to the nervous system. 
Children become exceedingly nervous from the bright sunlight, 
containing an excess of red and yellow rays. When ill from 
teething, from fever, and especially when the brain is affected, 
they instinctively turn from these rays, and seem to be soothed 
by a pale blue, or gray light.” 

3. These remarks show a thoughtful study of the subject on 
the part of Dr. Hale, but should be modified slightly to prevent 
readers from being misled. Dark green and dark blue are spoken 
of as not being calmative in their nature. The doctor is evident- 
ly speaking of those persons who are melancholy and arc already 
overstocked with the blue venous blood. To such ones these 
colors would simply be adding sombreness to sombreness, and of 
course they would not calm them. All the electrical colors must 
be more or less calmative to an excited human system as will be 
shown hereafter. All the circumstances with reference to the 
inmates of the asylum, show that their melancholy was due to 
a considerable extent to an excess of venous blood, from their re- 
pugnance to blue, and to an excess of nervous sensibility from 
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their being injured by the yellow. Whenever they were under 
the chemical affinity of the yellow, namely the violet, they were 
benefited, not because* the ultra violet is stimulating to the 
nerves, as the doctor supposes, but just the contrary as already 
shown (Chap. Fifth, XX, t 8 ). Their nerves were already over 
excitable. A red purple is stimulating, especially to the blood. 
The stimulus which they most needed was in the red to offset 
the excess of blue in the veins, and this is the reason that the 
red was so useful to them. My own experience has shown me 
that persons with the erysipelas or an excitable nervous condition, 
cannot endure much of the strong sunlight without harm. The 
red, orange and yellow rays prove too exciting for them. A lady 
patient who inherited something of an erysipelatous condition, 
and was also neuralgic and otherwise excitable until she had spells 
of insanity, always became worse after taking baths of white 
light and found even blue and white light too exciting for her. 
Blue glass was far more soothing, but the glass which she used 
being mazarine, admitted so many of the other more exciting 
rays, that she could not use that very long at a time without feel- 
ing their exciting effect. I advised two thicknesses of the blue 
and the exclusion of all other rays. 

4. One great reason why yellow rules in the most violent of 
poisims^ such as Prussic acid and strychuincy is because of the 
prominence of the yellow principle as a stimulus of the nerves 
combined with the red principle as a stimulus of the blood. Thus 
strychnine, according to Liebig, is composed as follows : N.^C4 4 
which shows a decided predominance of the yellow 
principle in the carbon, much power of the red in the hydrogen, 
and not enough of the electrical oxygen to balance the irritating 
and fiery action of these thermal elements. “ Next to Prussic 
acid, strichnia is perhaps the most violent poison in the cata- 
logue of medicines.” Pru.ssic acid is constituted as follows : — 
^'NH, which gives great power of the yellow principle in carbon, 
and even in nitrogen, predominating red in the hydrogen and no 
<lecided electrical element to balance all this thermism, although 
the nitrogen may be considered slightly more electrical than it 
thermal when in combination. “ Strichnine acts especially as 
an excitor of the motor filaments of the spiral cord, causing tonic 
t^Hiscular contraetions.” “ Hydrocyanic (prussic) acid, in poison- 
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ous doses, acts conjointly on the cerebrum and spinal cord. All 
the animals I have seen killed by this agent, utter a scream, lose 
their consciousness and are convulsed. These arc the symptoms 
of epilepsy. * * * The phenomena of epilepsy arc eminently 
congestive. While the cerebral functions are for the time anni- 
hilated, the spinal ones are violently excited.” (Bennett.) When 
prussic acid is taken in large amounts, the patient may fall almost 
as if struck by lightning.” 

5. The yellow principle then being so powerful in its action 
on the nerves, we may easily understand why large doses of yel- 
low drugs are said to cause convulsions, delirium, vomiting, dra'<- 
tic. purging, etc. Even so mild a substance as coffee with its 
yellow brown principle is said to be “ contra-indicated in acute 
inflammatory affections,” causing ‘‘ nervous excitement ” and a 
“ disposition to wakefulness.” Of dandelion it is said that “ an 
irritable condition of the stomach and bowels, and ♦•he existence 
of acute inflammation contra-indicate its employment.” Other 
even more active drugs with yellow, and especially with yellow 
and orange, or yellow and red potencies predominant, such as 
mercury, jalap, opium, alcohol, etc., must be still more disastrous 
to a sensitive nervous or sanguine system, especially when taken 
in large amounts. Coffee, though yellowish brown and laxative 
in some of its elements, has an astringent principle in its tannin. 
Those who wish to escape some of the worst effects of coffee, 
should not let it steep more than five to ten minutes, when the 
coffee grounds should be removed from the liquid to prevent the 
tannin from escaping into it. Under such circumstances I have 
found coffee laxative than otherwi.se. 

XIV. Healing Power of Blue and Violet. 

NERVINE, ASTRINGENT, REFRIGERENT, FEBRIFUGE AND SEDATIVE. 

T. We come now to the cold, electrical and contracting poten- 
cies, which are very fine and penetrating, and also very soothing 
to all systems in which inflammatory and nervous conditions 
predominate. As we have seen in the last chapter, substances 
combine in a harmonizing union with those substances whose 
colors form a cnemical affinity with their own and thus keep np 
that law of equilibrium which is the safety of all things. This 
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law having been so abundantly explained, it is obvious beyond 
all guess work, that if the red arterial blood should become over 
active and inflammatory, blue light or some other blue substance 
must be the balancing and harmonizing principle, while again, 
if the yellow and to some extent the red and orange principle of 
the nerves should become unduly excited, the violet and also the 
blue and indigo would be the soothing principles to have applied. 
Tins applies to the nerves of the cranium, stomach, bowels, and 
kidneys, as well as elsewhere, in which the heating and expansive 
action of these thermal principles may beget the condition of 
delirium, emesis, diarrheea, diuresis, etc., that can be assuaged 
only by the cooling and contracting influences of substances 
possessing the electrical colors. Can this law, which thus 
stands out clearly and simply like a mathematical demonstration, 
be shown to have a basis in actual practice in harmony with the 
experience of the medical world for ages back ? The following 
are a few of thq many facts that settle these principles and assist 
in crystallizing them into a chromo-therapeutical science. In 
considering them, the reader, who has become familiar with the 
working of atoms (Chap. Third), will readily understand that the 
electrical blue and violet forming atoms of substances, being the 
interior ones which are encased more or less by thermal atoms, 
must have their colors in part or wholly concealed at times by 
the encasing atoms, or at other times subject to the law of met- 
achromism which reverses the usual order of things especially in 
binary compounds (See Chap. Fifth, XX, 19, and XXII, 4, which 
the reader should be familiar with before proceeding farther). 
The law as a whole stands out in prominent light : — 

2. Aconite (Aconitum napellus). “ Flowers dark violet blue.’* 
A powerful nervous sedative and anodyne.” “Applicable to 

cerebral inflammations.” 

3. Belladoniux, or Deadly night-shade, “ has ]nirplish stems,” 
leaves “ultimately of a deep purple color, with violet colored 
juice.” “The root is reddish brown, internally whitish.” “ Has 
^umetimes been mistaken fora parsnip.’* “ Soothes irritation and 

i^articularly in nervous maladies ; ” “ is a powerful narcotic, 
possessing also diaphoretic and diuretic qualities,** “causes 
dilatation of the pupil,” “a powerful poison.’* Belladonna, from 
its large amount of yellow and red principle in its carbon and 
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hydrogen, is stimulating, and from its electrical principle is sooth- 
ing, thus combining both styles of force. 

4. Foxglove (Digitalis purpurea). “ Beautiful purple flow- 
ers ; ’’ “ Powder of a fine deep green,” “ a red coloring principle, 
chlorophyl, albumen, starch, etc. Digitalis is narcotic, sedative 
and diuretic.” In large doses a strong poison, leading to con- 
vulsions, vomiting,” etc. 

5. F.rgot (lu'gota), “ is in solid grains of violet brown color 
externally, yellowish white or violet white within.” Ergot has 
been much used for promoting contraction of the uterus.” Dr. 
Muller found it to check the bleeding from large divided arteries 
(ajiplied externally), and Dr. Wright states that cither in pow- 
der or infusion it has a prompt effect in arresting hemorrhage.” 

6. Cmncsbill (Geranium). “ Large purple, often spotted 
flowers.” “ Our best native astringent.” 

7. Log'toood (ILematoxylon). “ The flowers have a brownish 
purple calyx, and lemon yellow petals.” “ Of itself it is not a 
coloring substance, but affords beautiful red, blue and purple 
colors by the joint action of an alkaline base and the oxygen of 
the air. It is a mild astringent.” “ Contains tannin, — blue black 
variety.” 

S. Fiivplc Willoio Herb (Lythrum salicaria). “ Showy purple 
flowers.” “ Is demulcent and astringent.” 

9. Indigo. “ The complaints in which it has been emi)loyed 
with suj)posed advantage are epilepsy, infantile convulsions, 
chorea, hysteria and ameiiorrhoea.” 

10. Phosphoric Acid (PO.jlI;j), the blue principle of Oxygen 
predominant. “ When diluted is deemed tonic and refrigerant,” 
“ allaying spasms,” etc. 

11. Sulphuric Acid (SO.^H.j). Blue, indigo, and violet very 
strong. “ Diluted, it is tonic, refrigerant and astringent.” 

12. Nitric Acid (N.2O-.OH.2). Blue, indigo, etc. “Tonic 
and antiseptic.” “ Largely diluted with water, forms a good acid 
drink in febrile diseases.” 

13. Hydrochloric At id (HCl). Blue-green, blue and Indigo, of 
chlorine, and blue-green, indigo and dark violet of hydrogen, 
giving some prcf)onderancc of electricity. “Tonic, refrigerant 
and antiscj)tic.” 

14 'lurtnric Acid (C.JI^^O,^). 'Blue and violet strongest. 
“ Kefrigerant.” 
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15. Tamiic Add this important compcund 

the powders of which are /ig-fd blnisk ydloWy it may be supposed 
that the thermal principle rules from the amount of Carbon and 
liydrogen, but when we remember that it takes two atoms of hy- 
drogen to balance one of oxygen as in water, and that hydro- 
gen and even carbon are strong in the electrical colors, it may 
easily be understood why electricity as a whole has the mastery 
in this substance, although a part of the electrical atoms are 
encased in the yellow atoms of carbon. “ The chief principle of 
vegetable astringents.” “ Used for hemorrhages,” etc. 

16. Galls (Galla). “ The best are externally of a dark bluish 
or lead color, sometimes with a greenish tinge, internally whitish 
or brownish.” “ Astringent.” 

17. Sulphate of Copper (Cupric Sulphate, or blue vitroil SO4 
Cu. 5(0112). Deep blue.” In small doses astringent; in 
large ones an emetic,” from its yellow and orange principle. 

18. Ferrous Sulphate (Green Vitriol, Fe SO4). “ Pale bluish 
green.” “ Astringent and tonic.” 

19. Blaekberry (Rubus villosus). Violet colored juice. ‘^As- 
tringent.” 

20. Chloroform (CHCl^). Strong blue and indigo, and some 
violet from preponderance of Chlorine. '' A direct sedative to 
the nervous system, used as an anaesthetic by inhalation ; but 
it frequently causes death by paralysis of the heart.” 

21. Chloral hydrate (C2 HCl^O. 1 1 2O). Predominance of blue, 
indigo and violet, but better balanced by thermism than chloro- 
form. For the promotion of sleep as an anodyne, it is much 
inferior to opium. Generally its after effects are less disagree- 
able than those of opiates. “ Considerably used in delirium 
tremens and tetanus.” Poison.” 

Green Tea (Thea viridis). Green tea is characterized by a 
dark green color, sometimes inclining to blue* or brown. Its in- 
fusion has a pale greenish yellow color.” Tea is astringent 
and gently e.xcitant, and in its finer varieties exercises a decided 
intiuence over the nervous .system,” causing “ exhilaration, 
wakefulness,” etc. “ IvOng continued in excessive quantity, it is 
capable of inducing unpleasant nervous and dyspeptic symptoms, 
the necessary consequence of over-excitement of the brain and 
nervous system. Green tea is decidedly more injurious in these 
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respects than black.” Green tea has 17.8 percent of tannic 
acid. The reader will readily sec that the double quality of pro- 
ducing excitement and astringency comes from the yellow and 
blue which combine to produce the green. 

XV. Healing Power of Blue or Violet Light. : — 
NERVINE, anti-inflammatory, COOLING, ETC. 

In other words blue, indigo and violet light heal on exactly 
the same principles as do the drugs already named, only in a 
more exquisite, penetrating and less harmful way, from the supe- 
rior refinement of the elements thus received. To show that 
this is not mere theory, I will quote a few actual facts. 

1st Case. — Sciatica, Inflammation, etc. 

An elderly lady on Hospital Place, off Lockwood street, has 
been afflicted with a sciatic difficulty for 1 1 years, and has not 
been entirely free from pain a single day during that time. Her 
age was 59, though she seemed to be 70. The disease was con- 
fined to the left limb, and the knee, ankle and foot would be 
swollen to twice their natural size. A week ago, 3 panes of blue 
glass were inserted in a west window, and the first bath was a[)- 
plied to the ankle where the i)aiii and soreness were located. In 
two or three hours a large lump on the ankle the size of a hen’s 
egg and of a purplish color, entirely disappeared, as did also the 
pain and soreness. During the following night, the pain reap- 
peared in the foot, and the light being poor during the following 
two or three days, this point was not so easily relieved, but under 
a bath of strong light soon drove the peace destroyer away. Ihit 
the most remarkable effect of blue glass sun baths on this pa- 
tient was witnessed on Sunday. The disease attacked her knee 
Saturday night, and she suffered the most excruciating agony. 
Sunday morning the knee was very much swollen, and the lease 
weight upon her affected parts nearly threw her into spasms. As 
si>on as possible tlic blue glass bath was taken, and in less than 
three quarters of an hour the pain had left, the swelling and 
soreness had disappeared, and the limb was to all appearance as 
heaithv a:^ it ev^*r was. Yesterday she walked about the house* 
as lively as a girl of 16. Another remarkable feature in this 
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case is that for over a year the toes of the left foot have been 
entirely useless, being benumbed ; but the blue glass sun-baths 
liave restored to her the full use of those members . — Providence 
Pressy Feb. 1877. 

2 d Case. — Violent Hemorrhage of the Lungs. 

A lady of my family, about six weeks ago, had a violent 
hemorrhage of the lungs, and for ten days raised more or less 
blood daily. She was very much weakened by the loss of blood, 
and considerably frightened withal. I obtained some blue glass 
and placed it in the window where she was in the habit of sitting, 
the blue glass constituting one-half of the lower sash of the win- 
dow. The lady sat daily in the associated lights, allowing the 
blue rays especially to fall upon the nerves of the back of the 
neck for about an houi a day. The .second day, the sun's rays 
being iinusually strong, she got ‘ too much blue glass,' and at 
night felt peculiar sensations in the back of the neck, among the 
nerves, and an unpleasant fulness in the head. These sensations 
wore off next day, and since then she has not remained so long 
at a time under the blue glass. Hut from the first she began to 
grow stronger, her face .soon gained its natural fulness, and in a 
week she was, to all appearances, as well as ever. Of course, 
she was not cured of the trouble in her lungs in so short a time, 
but the soreness in her chest has passed away, and she begins 
to feel well again. After sitting in the associated light for a 
week, a large number of red pimples came out on her neck and 
shoulders, an indication that the treatment was bringing out to 
the surface the humors of the blood.” From “ Diittonl^ Ff, K, 
yan. J2y iS'/Jy in Corrcspondoice of CJiicai^o Tiibunc. 

The expression in the above “ .she got too much blue glass ” 
is incorrect. It should have been too much blue and transparent 
glasSy as the stimulating white rays of the sun were totally wrong 
for such a case. She had too little blue glass. JCven the maz- 
arine blue glass alone lets in too much of the other warmer rays 
to make it safe to take them on the head or upi)er spine for an 
hour at a time if the patient has a very sensitive brain or nervous 
system. This mistake results from the incorrectness of concep- 
tion which would make one method a panacea for everything. 
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3d Case. — Cerebro-Spinal Meningitis. 

General Pleasanton received a letter from a lady in Cairo, 
Illinois, who had been afflicted with a dreadful case of spinal 
meningitis, and after suffering four years was cured by the blue 
light process. Condensed from N. F. World, 

4th Case. — Neuralgic Headache. 

A merchant on Broadway informed the author that he came 
home from church one Sunday with a severe neuralgia and head- 
ache, and although he had no special faith in the blue glass, con- 
cluded he would try it. By sitting under mazarine blue glass 
30 minutes he was entirely relieved. 

5th Case. — General Nervousness. 

A benevolent lady physician of Vineland, New Jersey, 
informed me that she placed a large sheet of blue glass over one 
of her windows, and then set an easy chair in front of it, into 
which she invited her visitors. A feeble, nervous, elderly lady, 
who called frequently, was placed in the chair under the blue 
light. She immediately commenced improving, and after awhile 
concluded to ask the object of the blue glass in the window. 
After being told, she admitted that something had been making 
her feel much better, but could not tell before what it was. 

6th Case. — Rheumatism. 

The Hartford Post gives the account of a Mr. W. W. Larabee, 
proprietor of the Brower House, who was confined to his room 
with a severe attack of Rheumatism. A short course of blue 
sun baths gave him health and power to attend to business in d 
way which the paper calls ‘‘ astonishing.” 

7th Case. — Rheumatism. 

Dr. Robert Rohland of New York, in a letter to Gen. Pleas- 
anton says : ‘‘ I exposed, about a year ago, a man suffering with 
severe rheumatism to the influence of blue light through two 
glass panes. He felt, after 15 minutes, much relieved, and could 
move about without pains, but complained of a nasty metallic 
taste on his tongue.” 
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Dr. Rohland speaks of another gentleman, a patient of Dr. 
Fincke, of Brooklyn, who, when his hand was placed in the blue 
light, experienced a taste like verdigris on his tongue. We have 
seen, Chapter Fifth XXI, 10, that copper, zinc and other metals 
must exist in blue light, although in that refined condition which 
prevents the poisonous effects of the crude metal. 

8th Case. — Tumor on an Infant. 

In a little girl one month old, was found a hard resisting 
tumor about the size of a robin’s egg, in the sub-maxillary region 
of the left side. I had it placed in such a position that the rays 
of light through a blue glass should impinge upon it, one hour 
at least each day. This tumefaction disa])peared entirely within 
40 days. The child has developed astonishingly ; is now seven 
months old; is exceedingly bright and happy ; has not known 
an hour’s sickness or discomfort. Its peculiar freedom from 
infantile ills, I attribute, at least in some degree, to the influence 
of the Blue Light. Wm. M. Mc'Laukv (M. D.), A; Gc/l Pleas- 
anton in Bine and Siui-LightsB 

If a rcd-purplc Urns or disk had been used in the above 
case to concentrate an animating grade of light over the tumor, 
the cure would doubtless luu'C been made scvx'ral times as 
soon. Hard tumors and congestions have tlnxse dormant 
conditions which need the red or red-purple light. 

9th Case, or Series of Cases. — Colors for Lunacy. 

The following treatment of lunacy in an Italian Asylum, I 
copy from a condensed report. The ideas are somewhat vague, 
but mainly correct as far as they go : — 

Dr. Ponza, director of the lunatic asylum at Alessandria 
(Piedmont), having conceived the idea that the solar rays might 
have some curative power in diseases of the brain, communicated 
his views to Prather Secchi of Rome, who replied : “The idea of 
studying the disturbed state of lunatics in connection with 
magnetic perturbations, and with the colored, especially violet 
light of the sun, is of remarkable importance.” Such light is 
easily obtained by filtering the solar rays through a glass of that 
color. “Violet,” adds P'ather Secchi, “has something mclan- 

20 
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choly and depressive about it, which, physiologically, causes low 
si)irits ; hence, no doubt, poets have draped melancholy in violet 
garments. Perhaps violet light may calm the nervous excitement 
of unfortunate maniacs.” He then, in his letter, advises Dr, 
Ponza to perform his experiments in rooms, the walls of whicli 
are painted of the same color as the glass panes of the windows, 
which should be as numerous as possible, in order to favor the 
action of solar light, so that it may be admissible at any hour (jf 
the (lay. The patients should jmss the night in rooms oriented 
to the east and the south, and painted and glazed as above. Dr. 
Ponza, following the instructions of the learned Jesuit, prepared 
several rooms in the manner described, and kept several patients 
there under observation. One of them affected with morbid 
taciturnity, became gay and affable after three hours’ stay in a 
red chamber ; another, a maniac who refused all food, asked for 
some breakfast after having stayed twenty-four hours in the same 
red chamber. In a blue one, a highly excited madman with a 
strait waistcoat on was kept all day ; an hour after, he appeared 
much calmer. The action of blue light is very intense on the 
optic nerve, and seems to cause a sort of oppression. A patient 
was made to pass the night in a violet chamber ; on the follow- 
ing day, he begged Dr. Ponza to send him home, because he felt 
himself cured, and indeed he has been well ever since. Dr. 
Ponza’s conclusions from his experiments are these ; “ The violet 
rays are, of all others, those that possess the most intense electro- 
chemical power ; the red light is also very rich in calorific rays ; 
blue light, on the contrary, is quite devoid of them as well as of 
chemical and electric ones. Its beneficent influence is hard to 
exjflain ; as it is the absolute negation of all excitement, it 
succeeds admirably in calming the furious excitement of ma- 
niacs.” 

The soothing power of blue as tested in a French Insane 
Asylum, is shown in this chapter, IV. 3. The idea that blue 
liglit is devoid of “ chemical and electrical rays’* shows the pre- 
vail mg ignorance on the subject. 

loth Ca.se. — Sun-Stroke. 

Dr. Rohland has called my attention to a remarkable cure 
publi.shed in the V. Y. PIveniiig Post. A Mr. E., of Englewood, 
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and doing business in New York City, had suffered severely for* 
two years from the effects of a sun-stroke, and by merely wearing 
a blue band on the inside of his hat was entirely relieved. This 
is a refutation of the absurd idea which some still entertain, that 
color has no potency excepting when the sun shines upon it. 
Sunlight stimulates all colors into greater activity, but all sub- 
stances have their potencies according to their colors quite 
independent of light. 

nth Case. — Sciatica, etc. 

“ Mrs. L., a widow aged 32, had been a severe sufferer for 
several years from Scuilicdy with extreme tenderness in the 
lumbar region. We instructed her to sit daily for about two 
hours in a bath of all blue panes, with her back bared to the light. 
iVfter the third sitting, the tenderness along her spine was almost 
entirely gone, while the distress and pain sensibly abated. This 
treatment continued but for ten days, when all symptoms disap- 
peared.*’ Dr, Pancoasis Blue and Red Light, ]:>. 274. 

I2th Case. — Cholera Tmovntum and Marasmus. 

“ Master H., aged 18 months. This was a severe case of 
cholera infajituni and marasmus brought on by teething in 
extremely warm weather ; he had been under treatment by an 
excellent physician for some time, but was steadily declining. 
yVs the last faint hope we determined to try the blue treatment ; 
he had been exceedingly irritable, but the blue light immediately 
S(jothed him into a gentle .sleep and he came out of the bath 
calm and refreshed. Two months’ treatment of him made him 
a fine healthy-looking child, with full, ro.sy cheeks and ha])py 
temper. We are confident that but for the blue ray this child 
must have died — no ordinary treatment could have saved him.” 
Blue and Red' Light. 

13th Case. — Nicrvous Irritability. 

Mr. T., aged 35. In consequence of long continued excessive 
physical and mental exertion, his nervous system was entirely 
disordered ; the derangement manifested itself in nervousness, 
and trying irritability ; he could not sleep at night, was disturbed 
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by frightful dreams ; his appetite was variable, sometimes rav- 
enous, at others, the very sight of food was an annoyance ; his 
bowels varied, too, at times constipated, at others lax ; he had 
frequent pains in his head, the least excitement unnerved him, 
and he was inclined to extreme despondency. His irritability 
forbade red light, and we determined to administer blue light 
with red light medicine. The beneficial results were imme- 
diate ; his entire system improved rapidly ; five baths actually 
restored a healthy tone to his nervous system, and he has since 
experienced nothing even of “ nervousness,” though his life is 
one of constant physical and mental activity.'' Blue and Red 
Light, p. 280. 

XVI. Mkalinc; Power of Blue and Widte wSuNLKiirr. 

'This combination, of course, is more rousing and animating 
than blue or violet light alone, as it contains the electrical pow- 
er of the latter, and the healing power of all the rays combined 
in the ordinary white light. Gen. Pleasanton, who has demon- 
strated to the public the efficiency of combined blue and sun- 
light in vegetable growth and human healing, seems quite unac- 
quainted with the principle by which this is done, as mpst, 
persons must ])c who do not understand atomic law and the 
principles of chemical affinity. He concludes that, as the rays 
of the sun come 186,000 miles pel* second and are all intercepted 
exce|)ting the blue by the blue glass, their impact upofl the glass 
produces negative electricity, “ while the electrical condition of 
the glass is opposite, or positive, and heat is therefore evolved 
by their conjunction. This heat sufficiently expands the pores 
of the glass to pass through it and then you have within the 
apartment electricity, magnetism, light and heat, all essential ' 
elements of vital force.” With reference to the above, T would 
say, Tst, that we would have the electricity, light, heat, etc., if 
there were no glass used; the same effects being produced by 
thin blue curtains, etc. ; 2dly, the meaning of the terms positive 
and negative electricity, as commonly used, being entirely un- 
known, their use tends principally to blind one by means of words 
which smack of science but signify nothing ; 3dly, the more the 
glass becomes heated by this action of sunlight, the more the 
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heat rays will fail to pass through, as heat is repellant. The 
diathermancy of blue glass is exceedingly small, while the blue 
substance, sulphate of copper, is said to shut off all heat as shown 
by experiment, although the substance itself becomes warm by 
absorbing the heat rays, and this is a substance which makes 
pcriiaps the purest blue glass, especially wlien ammonia is added, 
and constitutes cupro-diammoniinn sulphate (N2lI,;Cu) SO^. 
Melloni has shown that plate glass shuts off over half of the heat 
rays of artificial light, while the mazarine blue glass must shut 
off more, and the cupro-sulphate blue the whole or nearly the 
whole. The blue should be understood to be of itself a cold 
electrical ray, so cold that when the thermometer stands at 56^ 
F. in the blue rays of the spectrum, the yellow light will raise it 
to 62 and the thcrmcl to 79^, or nearly half as high again as the 
blue rays. How then does a mass of blue rays produce action 
when combined with a mass of white rays } We have seen in 
the Third and Fifth chapter that the blue color has a chemical 
affinity for the red, whicli being true, the blue rays of light must 
seize upon and combine with the red portion of the white 
light. I shall present facts a little farther on to show that 
wl>fle a small amount of t)lue with a larger proportion of white 
light will produce a greater heat than white light alone, yet an 
equal amount of blue and transparent glass placed side by side, 
is much more cooling than the ordinary transparent glass alone. 
In the folfbwing cases, which I quote mainly from General 
rieasaritori’s work on “Blue and Sun-Lights,’’* the blue light 
is probably in a considerable predominance so far as actual 
contact with the persons of the patients is concerned, and the 
effects already attributed to blue, are, as might be expected, the 
ones which generally appear. While the great error of General 
Pleasanton’s book, therapeutically considered, is the one-sided- 
ness of recommending blue and white light for everything, yet if 
we were to take one combination onl3^ this is i)erhaps as good 
as any that could be selected, as it gives the penetrating, calm- 
ing principle of blue, and the warming animating principle of 
white light, enabling one to take both at a time, with the head 
or any other warm and sensitive portion of the body under the 

* I think the grammar of his title would have been better under the name of 
amt White Sunlight, for both colors belong equally to the Sunlight. 
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blue glass, while the colder portions are \ndcr the clear glass, 
or in case of fever or extra nervousness, to use the blue glass 
almost solely, while in case of a cold, dormant a,nd chronic con- 
dition, the clear glass, or pure sunlight, should be used alniost 
solely. In proving the advantage of the blue or violet combined 
with white light, in vegetable and animal life, Gen. Pleasanton 
has done a good thing for the world, and in spite of all his crude 
theories merits far more commendation than many of his critics 
who seem to have tried to offset his /ac/s by their prejudices 

1st Case. — Sciatica/ 

About this time (Sept. 1871), one of my sons, about 22 
ycLirs of age, a launarkably vigorous and muscular young man, 
was afflicted with a severe attack of sciatica, or rheumatism of 
the sciatic nerve, in his left hip and thigh, from which he had 
been unable to obtain any relief, although the usual medical as 
well as galvanic remedies had been applied. He had become 
lame from it and he suffered much pain in his attempts to walk. 
J advised him to try the associated sun and blue light, both 
upon his naked spine and hip, which he did with such ^benefit, 
that at the end of three weeks, after taking the first of these 
baths of light, every symptom of the disorder, disappeared, aiid 
he has had no return of it since, a period now of three years.’' 
Gen, Pleasantoii s Blue and Snn~LigJits, p, ip, 

2d. Case. — -T wo Cures oe Rhi:umatism. 

“Some time since, two of my friends. Major Generals S. and 
D. of the United States regular army, were on duty in this city. 
On making them a visit at their official residence, 1 saw* on the 
window ledge, as I entered the, room, a piece of blue glass of 
about the size of one of the panes of glass in the window, 
lei some conversation, General -D. said- to me. Did you notice 
that piece of blue glass on the window ledge I I said I had ob- 
served it. ‘ Do you know what it is there for S. and I have 
been suffering very much from rheumatism in our fore-arms, 
from the elbow joints to our fingers’ ends ; sometimes our fingers 
were so rigid that we could not hold a pen — we have tried al- 
most ever) remedy that was ever heard of for relief, but. with- 
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out avail ; at last I said, to Gen. S., suppose we ti}' Pleasanton’s 
blue glass, to which he assented — when I .sent for the glass and 
placed it on the window-ledge. When the sun began about ten 
o’clock in the morning to throw its light through the glass of the 
window, we took off our coats, rolled up our shirt sleeves to the 
shoulders, and then held our naked arms under the blue and 
sunlight ; in three days thereafter, having taken each day one of 
these sun-baths for 30 minutes on our arms, the pains in them 
ceased, and we have not had any return of them since. We are 
cured.’ 

“It is now more than two years since the date of my visit to 
these officers*. 'Pwo months ago Gen. S. told me that he had 
not had any return of the rheumatism, nor did he think that 
(icn. D. had had any. Gen. vS. in the mean time had been ex- 
posed to every vicissitude of climate from the Atlantic Ocean to 
Washington Territory, on the Pacific, and from the 49th degree 
of north latitude to the Gulf of Mexico, and Gen. D. was then 
stationed in the far north.” Blue and Sun-JJgJits, p. 75. 

The foregoing and other examines illustrate tlie durability 
and power of the fine forces according to Chap. Phrst, XV. 

3d Case. — Nervo.us lh<osTRATioN. 

Statement made by a lady patient of Dr. *Fislui\ N. ] ' .* 

“ Having* been an invalid for nearly three ) ears, and for the 
last half of that time confined entirely to my rooms on one floor, 
1 became so reduced by the long confinement, and my nervous 
system seemed so completely broken down, that all tonics lost 
their .effects, sleep at nights could only be obtained b)' the use of 
opiates, appetite, of course, there was none, and scarcely a ves- 
tige of color remained either in my lips, face ()r hand.s — as a last 
resort I was placed, about the 19th of January, 1874, under the 
influence of the blue glass rays. Two large panes of the glass, 
each 36 inches long by 16 inches wide, were placed in the upper 
part of a sunny window in my parlor, a window with a south 
exposure, and as the blue and sunlight streamed into the room, 
I sat in it continuously* I was also advised by Dr. I^dsher to 
make a regular sun bath of it ; at least, to let the blue ra\ s fall 
directly on the spine for about 20 or 30 minutes at a time, 
morning and afternoon ; but the effects of it were too strong for 
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me to bear ; and as I was progressing very favorably, by merely 
sitting in it in my ordinary dress, that was considered sufficient. 

In two or three weeks the change began to be very per- 
ceptible. The color began returning to my face, lips and hands, 
my nights became better, my appetite more natural, and my 
strength and vitality to return, while my wliole nervous system 
was most decidedly strengthened and soothed. 

“ In about six weeks I was allowed to try going up and down 
a few stairs at a time, being able to test in that way how the 
strength was returning into my limbs, and by the middle of 
Ai)ril, when the spring was sufficiently advanced to make it 
prudent for me to try walking out, I was able to do so. 

“ The experiment was made a peculiarly fair one by the 
stoppage of all tonics, etc., as soon as the glass was placed in 
the window, allowing me to depend solely on the efficacy of the 
blue light.” Blue and Sun-Lights y p. 25. 

In the above case the lady had a mass of blue glass suf- 
ficicntl*y great to cover almost if not entirely the whole of her 
l:)ody which was very proper, as much of the white light would 
have been too exciting for so sensitive a person. A proper 
kind of blue would not have been thus too strong ” on the 
bare skin. 

4 th Case. — Neuralgia, Rheumatism, Nervous Exhaustion. 

“In the latter part of August, 1871, I chanced to visit a 
physician of this city, of my acquaintance, whom I found to be 
in great distress, and plunged in the lowest despondency. On 
inquiring the cause he told me he feared he was about to lose 
his wife, who was suffering from a complication of disorders 
that were most painful and distressing, and which had baffled 
the skill of several of the most eminent physicians here, as also 
others of equal distinction in New York. He then stated that 
his wife was suffering great pains in the lower part of her back, 
and in her head and neck, and also in her lower limbs ; that' 
she could not sleep ; that she had no appetite for food and was 
rapidly wasting away in flesh ; and that her secretions were all 
abnormal.” [Hare is given an account of her commencing the 
use of blue and white light, her husband having placed alternate 
blue and clear panes of glass in one window.] 
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»Six days after this interview, I received a note from the 
cloCtCtjr, asking me to send him some copies of my memoir on 
l)lue light, etc., which he wished to forward to some of his 
distant friends, and at the close of it he had written: ‘You 
will be surprised to learn that since my wife has been under the 
])lue glass, the hair on her head has begun to grow, not merely 
longer but in places on her head where there was none, new hair 
is coming out thick.’ This was certainly an unexpected effect, 
but it displayed an evident action on the skin, and so far was 
encouraging. Two days after the receipt of this note, I called 
to see the doctor, and while he was giving me an account of the 
experiment with the blue light, his wife entered the office, and 
coming’to me, she said, ‘Oh, General ! I am so much obliged to 
you for having recommended to me that blue light ! ’ ‘ Ah ! ’ 
said I, ‘ is it doingyou any good ? ’ ‘ Yes,’ she said, ‘ the greatest 
possible good. Do you know that when I put my naked foot 
under the blue light, all my pains in the limb cease ? * * My 
maid tells me that my hair is growing not merely longer on my 
head, but in places which were bald, new hair is coming out 
thick.’ She also said that the pains in her back were less and 
that there was a general improvement in the condition of her 
health. 

“ Three weeks afterward, on visiting them, the doctor told me 
that the arrangement of blue and sunlight had been a complete 
success with his wife ; that her pains had left her ; that she now 
slept well ; her appetite had returned, and that she had already 
gained much flesh. His wife a few moments afterward, in person, 
confirmed this statement of her husband, and lie added : — ‘ From 
tny observation of the effects of blue and sunlight upon my wife^ 
I regard it as the greatest stimulant and the most jjowerful tonic 
that I know of in medicine. It will be invaluable in typhoid 
cases, cases of debility, nervous depressions and the like.’ ” 
Blue and Sun- Lights, p. lO. 

The above mentioned physician is Dr. .S. W. Beckwith, 
Flectrical Institute, 1220 Walnut St., Philadelphia. I have not 
space here for his letter confirmatory of the above, and speaking 
enthusiastically of General Pleasanton’s theory for the improve- 
ment of vegetable, animal and human life by these arrangements 
of colors. 
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5th Case. — Infantile and Animal Growth. 

The following is a part of a letter from Commodore J. R. 
Goldsborougli, of the U, S. Navy, dated Mound City, 111 ., Ma\' 
31st, 1872, and addressed to Gen. Pleasanton. After speakini;- 
of the extraordinary growth of plants which he had caused by 
alternate blue and plain glass, he speaks of two broods of 
chickens hatched on the same day, one of which was reared 
under an ordinary coop and the other “ partly covered with blue 
and plain glass.” “ The chickens of each brood,” he continues, 
were fed at the same times, and with equal quantities of similar 
food. Those under the blue glass soon began to display the 
effects of the stimulating influence of the associated blue and 
sunlight by their daily almost visible growth, increase of strength 
and activity, far exceeding in all these resi)ects, the developments 
of the chickens of the other brood which were exposed to tlie 
ordinary atmospheric influences. 

'‘I will also relate to you what I imagine to be another 
remarkable circumstance having relation to this subject. 

“ On the 29th of January, 1872, the wife of one of the gentle- 
men on the station gave birth prematurely to a very small child, 
which weighed at the time only 3-2^ pounds. Jt was very feeble, 
possessing apparently but little vitality. It so happened that 
the windows of the room, in which it was born and reared, were 
draped with blue curtains, through which, and the plain glass of 
the windows, the sunlight entered the apartment. The lacteal 
system 'of the mother was greatly excited, and secreted an 
excessive quantity of milk, while at the same time the appetite 
of the child for food was greatly increased, to such an extent 
indeed that its mother, notwithstanding the inordinate flow of 
lier milk, at times found it difficult to satisfy its hunger. 

“The child grew rapidly in health, strength and size ; and on 
the 29th of May, 1872, just four months after its birth, when I 
.>aw it, before I left Mound City, it weighed 22 pounds.” Blue 
and Snn-Lights, p, 7. 

With reference to the above I would simply remark that a 
thin, somewhat gauzy, blue curtain would doubtless be desirable, 
for in case a curtain is too thick it would become nearly opaque, 
and thus absorb the blue rays before they reach the patient. 
Gla.^s, when convenient, is doubtless best. 
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6th Case. — I^artial Paralysis in a Child. 

“ Sometime since, Mrs. C., the wife of Major-General C., a 
distinguished officer of the U. S. regular army, told me that one 
of her grandchildren, a little boy about i8 months old, had from 
his birth had so little use of his legs that he could neither crawl 
nor walk, and was apparently so enfeebled in those limbs that 
she began to fear that the child was permanently paralyzed in 
them. To obviate such an affliction, she requested the mother of 
the child to send him with his two young sisters, to play in the 
entry of the second story of her house, wh^re she had fitted up 
a window with blue and plain glass in equal proportions. The 
children were accordingly brought tliere, and were allowed to 
play for several hours in this large entr\' or hall under the mixed 
sun and blue light. In a very few days, Mrs. C. told me that the 
child manifested great improvement in the strength of its limbs, 
having learned to climb by a chair, to crawl and to walk, and 
that he was then as promising a child as any one is likely to 
sec.” Bltte and Sun-Lights, p. 22. 

Parents, especially those whose children are somewhat ner- 
vous and feeble, should take a hint from the above and have their 
nurseries arranged accordingly. Some blue and violet glass in 
the windows would tend to quiet the brains and stimulate the 
nutritive functions of children, who in our climate tend rather to 
over activity of brain and nerves, 

7th Ca.se. — Spinal Meningitis and Baldness. 

Gen. Pleasanton relates an agreeable incident which occurred 
to him but a few weeks since. '‘A lady and her daughter called 
to see him, and announced that they had come from Corning, N- 
V., to Philadelphia, for the express purpose of thanking him for 
saving the daughter’s life. 

“Four years ago she was afflicted with a violent attack of 
spinal meningitis. Her sufferings were indescribable but con- 
tinuous. Every conceivable remedy had been resorted to during 
these four years, but the patient received no benefit. Her ner- 
vous system at last became so disordered that the slightest sound, 
the most gentle agitation of the air, threw her into the most 
agonizing suffering. She was wasted away in flesh, could not 
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sleep at night, had no appetite, and her life was despaired of. 
Hearing of Gen. Pleasanton’s discovery in associated lights, her 
parents determined to try it. A bay window was fitted with al- 
ternate panes of blue and plain glass, and the young lady sat daily 
in the light which streamed through them. Her physicians, of 
course, laughed at the idea, pronounced the whole thing a hum- 
bug, etc., as is the habit of professional gentlemen whenever any 
new idea is broached. The physician was dismissed, and the 
young lady relied wholly upon the blue-glass treatment for her 
restoration to health. The lady says that on entering the room 
thus lighted, the jiains from which she was suffering almost im- 
mediately ceased. They would return in a modified form 6 \\ 
leaving the room, but grew less from day to day. Very soon her 
condition began to improve, her appetite returned, and with it 
her strength ; she began to gain flesh, her sleeplessness dis- 
appeared, and in short, she was speedily restored to health. 

“ A singular feature of this young lady’s case was that her 
hair all came out and she became as bald as an egg. Her phy- 
sician examined the scalp with a microscope, and declared that 
there were no roots of hair remaining, and that, consccpiently, she 
would never again have a natural head of hair. This announce- 
ment, to a young lady, was worse than would have been the 
reading of her death-warrant. Jktter the cold grave and its at- 
tendant worms than to go through life with a wig. Under the 
blue-glass treatment, however, the hair did begin to grow, the 
young lady discarded her wig, and when she called upon Gen. 
Pleasanton she showed him a luxuriant growth of hair, which any 
young lady might envy. She was profusely grateful to the Gen- 
eral for having re.stored her hair, and incidentally saved her life. 
So much for examples and illustrations. These and numerous 
others which I might cite if you had space to print them, show 
that the blue associated with the sunlight has a wonderfully 
stimulating effect upon both vegetable and animal life.” Corres- 
pojidaicc of tJic Chicasro Tribune, dated Jan, 12 , 1877, by Dutton. 

An account of the same case was given in the New York 
Tribune. I have caused a new and rich growth of hair in sev- 
eral persons by ’manipulating the .scalp with the ends of my fin- 
gers, and thus animating it with vital force. How much safer to 
use these finer forces for the head than the mafiy preparations 
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which poison the system and sometimes induce paralysis and in- 
sanity. 


8th Case. — Concussion and Inflammation. 

The following is a portion of a letter dated Jan. 23, 1S77, to the 
Chicago Tribune by General Pleasanton and relates to a severe 
fall which he received in alighting from his carriage: — 

“ My right shoulder, right dorsal muscles, and right lumbar 
region received the shock of the fall. P'ortunatcly, my head did 
not strike the pavement. The concussion knocked the breath 
out of my body, and it was a considerable fraction of a second be- 
fore I could have an inspiration of air. Some gentlemen kindly 
jucked me up, and assisted me into the nearest store. At the 
expiration of an hour I was sufficiently recovered to l)e enabled 
to call upon my family jibysician, who lived about a square dis- 
tant, by whom my body was carefully examined. He said that 
there had been no fracture of ribs or bones, but that I had re- 
ceived a very severe contusion, tlie effects of which I would feel 
for some time at my age. I knew that such an opinion meant 
long ijrotracted suffering with very little hope of relief from any 
])rocess scciLudnin artcni. He prescribed soap liniment to soften 
the muscles of the injured parts ; it afforded no relief, 'fhe 
])ains were very great and constant, and, in a i)aroxysm of cough- 
ing, I experienced the most intense pain in the back part of my 
right lung, which I thought had been brought into contact with 
the inside of my ribs when I fell. Inflammation of the lung, with 
its consequent attachment to the inside of the ribs, immediately 
recurred to my imagination, and the doctor was again invoked. 
He ])rescribcd a porous plaster to confine the muscles, so that, in 
the act of coughing or sneezing, the pain might be mitigated, but 
it afforded no relief. The next day there was a bright sunshine 
and a clear atmosphere. In my bathroom 1 have a window with 
a southern exposure, arranged with alternate panes of blue and 
plain, transparent glass. 1 determined to try the efficacy of a 
sun-bath with blue glass. Accordingly, uncovering my back, I 
sat with it to the blue and sun lights, which were streaming 
through the window into the bathroom. As soon as these lights 
began to fall upon my back the pains began to diminish, and 
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• at the end of half an hour they had ceased altogether. Towards 

' evening the pains returned ; but they were much less than 
they had been before 1 had taken the blue-light bath, and during 
the night I was easier than 1 had been previously. The next 
(lay we had again a brilliant sunshine, clear atmosphere and low 
temperature ; and, intending to take another bath of blue and 
sunlight, I sent for my physician, that he might witness the ef- 
fect for himself. He is the very eminent surgeon. Dr. D. Hayes 
Agnew, Professor of Surgery and Anatomy in the University of 
Pennsylvania. 

“ He arrived while I was taking this bath, and was shown up 
into my bath room. On coming into the room I said to Inm, 
‘ Doctor, I am glad you have come at this time. I am taking a 
bath of blue and sun lights.’ He replied, with a smile of incre- 
dulity as to its el feet, ‘ 1 see you are ; ’ and I said, ‘It is doing 
me great good ; it is relieving all my pains ; and I wish to give 
you some information that you should know. Will you be good 
enough to place your naked hand on that pane of trans])arent 
glass, through which the sunlight is streaming into the room 
You will find it as cold as the outer atmoshere, wliich is at freez- 
ing temperature.’ He placed his hand on it, and said, ‘Yes, it 
is very cold.’ ‘ Now,’ said I to him, ‘ put the same hand on 
the next pane of glass, which is blue ; you will find it hot.’ He 
did so, and, in the greatest surprise, said, ‘Why, I never 
knew that!’ ‘Of course you did not,’ 1 replied; ‘that is one 
of my discoveries, tliat I have been trying to pump into you doc- 
tors for tlie last fifteen years, but without effect.’ He then said, 

‘ 'riiis is very wonderful ; I had no idea of it before.’ Then he 
said. ‘ This room is very warm ; have you any fire to heat it.^’ 

1 answered, ‘ No ! 'Fhe windows and the southern and western 
walls are in contact with the outer air. The adjoining chamber 
on one side, and the staircase on the other, are each without 
artificial heat.’ ‘ 'Fhen,’ said he, ‘how do you make it so 
warm ? ‘ That,’ T said, ‘ is another of my discoveries, and is 

ju'oduced by the conjunction of the opposite electricities of sun- 
light and blue glass !' ” 

The fact that so learned a gentleman as Dr. Agnew was not 
aware that blue glass under the influence of luminous rays is 
warmer than clear gla.ss, shows how uninformed our medical men 
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arc concerning some very simple facts in connection with these 
fine potencies, and for Gen. Pleasanton to say “ that is one of 
my discoveries,” shows that he is not very familiar with the 
principles of optical science as already developed. 

9th Case. — Rheumatism, etc. 

Dr. Robert Rohland having referred me to Mrs. William 
Proessel, of No. 20 East 42d st., N. Y., as a very remarkable cure 
])y sunlight, I was led to make a personal and careful examina' 
tion of the same. She has been a severe sufferer from rheuma- 
tism for eight years as a reactive effect of uterine difficulties, her 
knees were badly swollen and hardened at the joints, limbs made 
crooked, finger joints enlarged, and fingers badly contracted by 
the flexor muscles, left arm and shoulder seemingly paralyzed, 
and she altogether so helpless as to have to be carried to dif- 
ferent parts of the room by her friends. She tried nearly every 
style of treatment in vain, as nothing but the blue and white sun- 
light combined has ever succeeded in bringing her steadily and 
thoroughly forward. Her windows are prepared with about half 
a pane of blue glass set up against one side of each pane of clear 
glass. This she found to be more soothing than when set up in 
the middle of a pane of clear glass, each kind of light thus being 
made to come in larger masses. She has blue-green shades by 
which she regulates the quantity and locality of the light. She 
has been in the habit of taking the light not only on the knees, but 
on the whole spine including a little of the cerebellum. Although 
taking it upon the bare skin even in winter, she did not suffer with 
the cold after getting the light fairly upon her. When the blue 
light struck her, its immediate effect was make her feel cold, 
but almost instantly a reaction would give her warmth. She says 
it would often seem as though flies were touching her skin where 
the blue and white light joined. This shows the electrical and 
chemical action evolved by the two styles of light. 

She has already used the above for 8 or 9 months, commenc- 
ing early in the Autumn of 1876, and extending onward during 
the good days of the following winter and spring, and can now 
walk freely with only a slight limp, the knees have assumed 
their usual size, the arm and shoulder are well, the fingers have 
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become straight and the joints nearly their proper size, and 
although not yet a strong person, she is like a transformed being 
as compared with her past. 

Such a case of chronic rheumatism would have been cured 
in a thermolume with some red light several times as rapidly. 
So far, the thermolume, assisted several times by massage, has 
mastered every case of rheumatism in which a course of treat- 
ment has been given. The blue light alone in a chronic case 
would be hurtful, but the offsetting power of white light saved 
it from failure. These cold, dormant conditions must be 
roused up by the animating forces until they sometimes bring 
up old symptoms and old pains which cause uninformed 
people to think they arc growing worse. This roused up feel- 
ing may be felt in a half day or day after treatment and is 
usually the true pathway to a cure. When these pains be- 
come too severe a blue or blue-purple light can be used for one 
or more times. 

In the thermolume we generally use an opaque blue of 
enameled glass for the head. The mazzarine blue having some 
animating colors with the cooling blue is very effective in maii)^ 
cases. It can be told by the violet cast it shows on placing a 
lighted match or lamp behind it. For spinal meningitis T gen- 
erally put blue or blue-purple or green glass all the way to 
hips, green being suitable for the lower spine. 

Miscin.LAXKors Casi:s. 

I will merely mention the following eases, given in Blue and 
Sitn-LigJifs by (zen. Pleasanton, as treated by blue and clear 
glass 

1. Major-General C has. IV Sanford's invalid dangliler ^^ma- 
terially benefited.” 

2. Henry H. Holloway y of 5 South loth st., Philadelphia, 
cured of rheuniatisin of nearly two months’ standing by 3 or 4 
sunbaths of blue and white light. His mother, also, relieved of 
severe sickness. 

3. Two lamhsy newly born, weighing respectively 3^^ and 4 
pounds, were placed in a pen fitted with blue and uncolored 
glass, “fed alike with skimmed cow’s milk,” and at the end of 3 
months weighe*d, respectively, 55 and 51 pounds. 
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4. Several cases given which show that flics and hurtfnl in- 
sects are killed under blue glass or blue gauze. 

5. Remarkable increase of vegetable growth caused, which 
will be noticed in the next chapter. 

6. A mule cured of deafness and rheumatism by leaving its 
head and neck illuminated by the blue and white light which 
came through transoms. 

7. The hatching of silk- worms greatly facilitated by violet 
glass. 

8. Marvelous development of an Alderney calf which was 
supposed at first by the keeper, to be too feeble to live. 

XVll. \Vhi:n Hliu: and Violet are Injurious. 

1. All the electrical colors, including the various shades of 
blue, indigo, violet, and even blue green, are too cooling and con> 
stricting in general cases of paralysis, costivencss, chronic rheu- 
matism, and gout, consumption (the acute forms excepted), and 
all cold, pale, and dormant conditions of the system, although 
the brain, especially its upper portion, may, quite generally, even 
in these conditions be put under blue glass to advantage. In all 
cases of melancholia, and depression, these electrical colors are 
contra-indicated, as a person who has what is called the bines, is 
already sufficiently supplied with that article without having any 
more of it. 

2. Dr. Pancoast, of Philadelphia, who has a considerable exj)e- 
rience in healing by means of colored lights, s'peaking of blue 
light, says: “ Its action is as pronounced in reducing, as that of 
the red is in producing, nervous excitement. If administered in 
small doses, it acts as a gentle sedative, creating a disposition to 
sleep, but as soon as this effect is reached, the bath should cease. 
In cases of extreme nerve tension, when prompt action is imper- 
atively demanded, we employ a pure blue bath, but this is rare, 
and as there is always danger in so large a dose, we are ver\' 
careful to note the momentary effects, lest the patient be re- 
duced to a condition of extreme ju'ostration — sometimes the lapse 
from intense excitement to as extreme prostration is sudden. 
As a general rule, a dose in ordinary cases would be a bath of 
about two hours, through a window containing alternate blue and 
plain glass.” Dr. Pancoast has thus made his bath much longer. 


21 



3 ^^ 


ClIROMO TllKKAPKUTlCS, OR CHROMOPATHY. 


I think, than most persons could comfortably endure, especially 
if their heads were to be exposed to the full light of clear glass 
in the mid-summer of our American climate. In England, Rus- 
sia, or Prussia, a sun-bath could be taken with impunity for a 
much longer time than in Italy, Greece, India, Spain, or even in 
P' ranee or Austria, and in winter perhaps twice or thrice as long 
as in summer. I once took a seven hour sun-bath on the 
upper deck of one of our steamers as it passed through the 
New York Hay, and a short distance into the ocean, during a 
hot July day, but the electricity of a constant breeze sustained 
me, and the only damage I received was that the skin of my 
liands and face became somewhat burned, but was soon relieved 
by the use of blue glass and a little glycerine. The new ani- 
mation of body and mind canceled this little drawback many 
times over, 

XVIII. lllOALINO nv MEANS OF SUBSTANCliS CHAROEU WITH 

JIli'k I.KJiri’. 

1. Light being an actual substance moving with peculiar 
styles of vibrations according to the particular colors which com- 
])ose it, and at a rate of nearly 186,000 miles a second, it is easy 
to see that it must have great power, and that the substances 
receiving it must partake of this power, 'fhe fact that the 
whole world, mineral, vegetable, and animal, is ever being trans- 
formed into new and beautiful growths, forms and colors under 
its magic touch, shows its almost omnific power. 

2. Helcbenbacb j)roved by many experiments upon persons 
of very delicate sensibilities, whom he called se nsitives, the great 
and peculiar power of sunlight. Sometimes he would carry a 
long copper wire, one end of which they held in a dark room, 
and without their knowledge, would place a plate of metal at- 
tached to the other end directly in the rays of the sun. The 
sensitives would feel it immediately and powerfully as an icy 
c« Id principle, so cold in fact that it would stiffen their hands. 
Haron Relchenbach took this as a proof that the finer elements 
of sunlight are cold. This is true so far as its electrical rays are 
concerned, but the cold which they felt so powerfully may be ac- 
counted f(^r on tlie principle that the copper which they held, 
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being a thermal substance, neiturally attracted the electrical 
rays and passes them onward to their hands. The sun’s rays, 
of course, are both electrical and thermal. 

3. Reichenbach had water stand in the sunlight five minutes, 
when Miss Maix, on drinking it without knowing what was 
done, said immediately that it was magnetized. “It produced 
the peculiar pepper-like burning, well known to the sensitive, 
on her tongue, palate, throat, down to the stomach, at every 
point arousing spasmodic symptoms.” Water which stood 
twenty minutes in the sunshine, was found to be as strongly 
magnetic as it could be when charged with a large nine layered 
magnet. “ I allowed Miss Rcichel to become used to the feel- 
ing of my hand, and then went out into the sunshine. After 
ten minutes had elapsed, during which time I had exposed 
myself on all sides to the sun’s rays, I went back and gave her 
the same hand. She was much astonished at the rapid altera- 
tion in the great increase of force which she experienced in it, 
the cause of which was unknown to her. The sun had 
evidently impregnated me in exactly the same way as a mag- 
net had charged the body of a man ” (in a previous experi- 
ment). Reichenbach further affirms that Miss Maix could not 
bear the increased power of persons coming out of strong sun- 
light, and that iron, glass, or any other object could be charged 
with a power which affected her like a magnet, while a magnet 
which had become weak was made strong by being placed in 
the sun, thus confirming the observations of 'Barlocci, Zan- 
tedcsschi, and others concerning solar magnetism. 

4. Sun Force can be bottled up in water as the following 
experiment by J. F. Waters, 1 ). M., will show: 

“ I put a bottle of water in the sun for two days in a clear 
(transparent) bottle, then drank a couple of swallows, and for 
two days I thought it would burn me up. I could not be- 
lieve it was the water, so after it was over, I repeated it with a 
smaller dose, the effect was the same in proportion to the dose.” 

Rroertony Nch, Mar. 18///, 1894. 

5. There arc persons in delicate health so sensitive that 
they cannot drink ordinary water unless some magnetic person 
has held the ends of his fingers near it to charge it. If unmag- 
netized water is handed them to drink, they will discover it at 
once and throw it aside with disgust. If such persons should 
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sun-charge water it would doubtless become so magnetic as to 
answer every purpose. In fact all persons would receive a 
vitalizing power by drinking sun-charged water. 

6. A Celestial Materia Mediea may be built up from color- 
charged substances. We have seen that every style of potency 
and substance is found in the most refined form in the different 
colors of sunlight. In the course of thousands of experiments 
made by niy students and myself with bottles and chronio 
lenses of different colors, it has been demonstrated that a new 
and remarkable healing power has been brought before the 
world. Water is the most practical substance for use in these 
bottles or hollow lenses, and this is medicated according to the 
color, by letting the sun shine on it. Sugar of milk, sugar and 
puiverized gum arabic, being nearly neutral, constitute good 
veliicles for the luminous forces. 

Ceritle signifies blue (cerulean) ; riibis red or ruby ; amber, 
yellow or yellow-orange ; purpur, purple ; verd, green (verdure); 
vioh\ violet. As affixes to these, o signifies the French eaii, 
water, p'um, signifies arabie ; lae, sai^mr of milk (lac, T.at), 
and sugar (saccharon); thus, ccruleo, blue-charged water; 
rubio, red-charged water; ambero, yc^llow-charged water; and 
so on with verdo, violeo, pur[)uro, Cerulegum, blue-charg\'d 
gum arabic ; ambergum, yellow-charged gum arabic ; rubiguin, 
purpurgum, etc. Cerulelac, blue-charged sugar of milk ; amber- 
lac, yellow-charged sugar of milk, purpurlac, verdlac ; cerulesac, 
blue-charged sugar, ambersac, i)urpursac, etc. 

This nomenclature can be learned in a few minutes and as 
we now have the exact significance of every color, it forms the 
basis of a true science. 

7. Another vcr\' important application of this system of re- 
fined therapeutics, is the inhalation of color-charged air, which 
is signified by the affix ^vns', as cerulegas or blue-charged air, 
rubigas, ambergas, purpurgas, etc. The only normal medicine 
for the lungs, is air, and as the lungs are the fountain-head of 
blood ])urification and vitalization, such inhalations must be 
immenstdy important. Knowing that blue light is one of the 
great antiseptics of the world, free from all poisonous in- 
lluences which are so common with other antiseptics, I am 
expecting cerulegas to bring about a new era in the treatment 
of pulmonary consumption and other tuberculous diseases. 



CKRULKGAS CONCJRKSS OF PHYSICIANS. 


3-5 


So far 1 have had but little experience with its use, but will 
mention a somewhat remarkable case. A younj^ lady was 
taken so severely with laryngitis with also some irritation of 
the lungs, that she had to abandon the school which she was 
teaching and come to her home. I advised her to take a blue 
chromo lens (to be described hereafter), leave the top off, place 
lier hand over the opening to shut in the air, and after the sun 
liad shone on it three or four seconds, to put the mouth to the 
opening and take one long inspiration, this to be repeated at 
least twenty times. The treatment seemed to act like magic, 
and the next day she went to her work in good condition. 
An ordinary blue bottle would have answered, but the chromo 
lens being broad, spreads the air out in a thin layer, which be- 
comes charged a little more quickly. When Dr. Koch of 
Germany announced his remedy, now called Kochi nc, 
thousands of physicians from all parts of the world, too ready 
to appreciate the coarse and crude, rushed to him. It was 
thought to prove useful in some cases, but the numerous 
funerals that its use caused in the hospitals, has laid it mainly 
on the shelf. 

As an animating force to the blood the rubigas and the 
red-purpurgas would be excellent and would be very useful for 
chronic conditions of asthma, bronchitis and affected lungs 
themselves when there is no tendency to hemorrhage. Blue 
being the great styptic, should be used in all cases of bleeding, 
the red being contra-indicated. 

The author would thank any one who may experiment in 
the use of these exquisite forces for an account of the results 
of the same. 

8. The International Congress of Physicians who lately met 
in Italy have declared that sunlight is the most practical of all 
antiseptics. They were probably not aware that the blue part of 
sunlight constitutes the leading antiseptic influence. A I'rench 
physician boiled apiece of pork that was infested with trichimx 
and found that some of the animalcules were still alive. He 
exposed another piece of the same pork to the sun and found 
that all were killed. Pasteur demonstrated that rooms which 
admit no sunlight, become overcharged with bacteria, and 
every one is aware of the fact that close, shaded rooms have 
an unpleasant and musty smell. 



326 


CHKUMO-THERAPliUTICS, OR CHROMOPATll V. 


9. To show the ^Vondcrful therapeutic character of color- 
char^i^ed substances, I shall adduce abundant facts and ex- 
periences in connection with chromo lenses, but will here give 
some brief general expressions. 

The Rev. Shirley W. Baker, LL.T)., who has established a 
most complete sanitarium, with solar and electric arc thermo- 
lumcs, etc., at Auckland, New Zealand, says: ‘‘Certainly I 
would not be without my chromo lenses for hundreds of 
pounds. They have given me new life and renewed vigor 
and have done good to many.’' 

Mr. P. L. M. of l\)rtage, Wisconsin, an old gentleman of 
.seventy-nine years, had suffered with diabetes for some time, 
lie commenced the use of ambero and cerulco according to 
directions and writes : “ I have not had a bad spell since I be- 
gan to use the water. It has made all right so far and I hope 
it will be lasting.” Sometime later he writes : “My health 
is good now, thanks to you.” 

Adolph von Gerhardt of Germany, charged sugar of milk 
with blue and violet light and called it od magmiic sugar. 
lie speaks of a babe near Jena that was declared by its 
physicians to be “ hopelessly lost/’ from having had a terrible 
series of cramps for four hours, lie “poured a blade’s end 
full of it into liis mouth.” In fifteen minutes the cramps 
ceased and the child .soon became perfectly well. Tlie name 
of the doctor’s material is not v^ery accurate, but he has reached 
the correct principle. 

Among the recommendations of these exquisite medicines, 
is the fact of their safety, their gentle action, their enduring 
character and their influence on the mental forces. 

XIX. JlKAI.lNc; PoWKR OF PURE SUXLIGIIT. 

Pure white light, as nature gives it to us, is of course far 
more tlesirable for man than any one color of sunlight, for in 
^this we get all (X)lors and all jx)tcncies combined. While many 
conditions of disease and perhaps imperfections of climate may 
be improved by a predominance of some one or more cxdors as 
brought about through prisms or colored glass, the combined 
ra)s, as in wl\ite light, are the ones which man and nature must 
generally depend upon, and which most of all they require. 
Alt/ioug/i suulight awdyincs both the thenuai ajid electrical rays, 
covering every variety of power, yet as a whole, especially in warm 
weather, it is powerfully heating and stimulating in its nature, 
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kindling into action dormant systems and, J>roving to be over-ex- 
citing especially ivhen falling on sensitive brains, 13y exposing* 
any portion of the body to the sun not to an undue extent, the 
skin becomes somewhat darker, clearer and more rosy in its gen- 
eral character, having on the whole a richer effect than the waxy 
whiteness of bleached indoor faces. The darker and more rubi- 
cund appearance comes from the carbon which is driven into the 
skin by the light, and being of the right color to stimulate the 
nerves of the surface, the blood is more or less drawn there and 
thus a more rosy ap])earance is developed. This gives an activity 
and toughness to the cuticle which enables it to resist many 
external influences of the atmosphere, and often prevents the 
taking of cohU while it also withdraws heat and inflammation from 
the internal organs. Taght which has passed through glass must 
be somewhat softer and more refined than the full glare directly 
from the sun, as it is strained of some of its coarser elements and 
some of the intensity of its heat. This, of course, makes it less 
desirable when the greatest external power is required. I will 
quote a very few cases of sun-healing. 

1st Casi:. Pkeventiox or Colds, etc. 

The toughening power of the sun was well illustrated some 
years since in the case of a lady patient of the author. She 
was very feeble and negative, and every little' exposure would 
cause her to take cold. She took a course of sun-baths on the 
skin over the lungs and other parts of her body, since wliich she 
rarely if ever takes cold. In this res])ect she has become j)er- 
manently strong, as years have elapsed without a recurreuce of 
her old conditions. 

2(1 Casi:, dr Series or Cases. Cere of 1'umors, Mother’s 

Marks, etc. 

The following, taken from the N. V. ‘‘ Herald of Health,” is 
from the pen of Augustus Harnes, who remarks that he has 
studied the hygienic properties of light for 38 years : 

I can remove cancers in their earlier stages, tumors, lucvns 
maternns (or mother's marks). It matters not whether the latter 
are red, black, purple, brown, or other color, or whether they 
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cover the entire side of the face, or large protuberances appear, 
I remove all by a lens and the simple rays of the sun, without 
starting a drop of blood, or leaving a scar but for a short time. 
There is less pain attending this operation than by common 
surgery. Uncomely moles that disfigure the face of many per- 
sons can be made to disappear and leave the face as fair as 
Nature intended it, nor do they ever reappear. This treatment 
produces no ill effects, for there is no mineral or chemical poison 
in the rays of the sun. 

ADVANTAGES OF THE SUN's RAYS OVER ALL OTHER CAUSTICS 
AND THE LANCET. 

1. There is no mutilation of any part, nor is a drop of blood 
ever drawn. The sun’s rays will cauterize a vein or an artery 
so as almost instantly to stop their bleeding. 

2. There is no after dressing needed, except for cancers. 

3. There are no bad effects resulting from poisoning, for the 
sun’s rays are not poisonous. 

4. There is no scar left, after a sufficient time has elapsed 
for the healing process ; and the redness caused by the burning 
will disappear in from one to six months. 

5. Those who have been subjected to both systems express 
themselves as feeling less than half the pain under the sun’s 
rays. 

6. No detention from business is required. 

7. There is no fainting under the operation. 

8i^\na^sthetics are rarely required. 

Q.^he quickness and permanence of the treatment and the 
simplicity of the operation are remarkable. It is easily controlled, 
and the operator can burn to a considerable depth, or so slightly 
as to only destroy the cuticle, stopping the cauterization at 
whatever stage he pleases. 

10. The remedy is to be found wherever the sun shines, 
requiring no preparation, no grinding, no mixing, but is ready 
every day and free to all.” 

j With reference to the above it should be remembered that 
(Jthe blue is the •balancing principle where too much of the red 
lor inflamed condition exists, while the yellow-orange is the great 
I'animating principle in hard tumors or other dormant conditions, 
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for which reason the blue chromo*lens and the yellow-orange 
chromo-lens, to be described hereafter, would be superior to one 
which is transparent, in certain cases. 

3d. Case. — Complication of Diseases. 

“ A very remarkable instance of recovery from disease has 
been related by the late Baron Dupuytren, the eminent French 
surgeon. A lady, residing in Paris, had suffered for many years 
from an enormous complication of diseases, which had baffled 
the skill of all her medical advisers, and her state appeared 
almost hopeless. As a last resource, the opinion of Dupuytren 
was requested upon her case, and he, unable to offer any direct 
medical treatment essentially differing from all that had been 
previously tried in vain, suggested that she should be taken out 
of the dark room in which she lived, and away from the dismal 
street, to a brighter part of the city, and that she should expose 
herself as much as possible to the daylight. The result was 
quickly manifest in her rapid improvement, and this continued 
until her recovery was complete. An equally singular instance 
has been related by Southey, in the case of his own parent.” 
Dr. Forbes Winslow s “ Influence of Light y' p. 77/. 

XX. Disastrous Effects of a Lack of Sunlight. 

1. Sir James Wylie says that the cases of disease on the 
dark side of an extensive barrack at St. Petersburgh, have been 
uniformly, for many years, in the proportion of 3 to 1 to those 
on the side exposed to strong light.” 

2. Dr. Forbes Winslow in his volume entitled “ LighU. its 
Influence on Life and Health,” uses the following language^ — 

It may be enunciated as an indisputable fact, that all who 
live and pursue their calling in situations where the minimum of 
light is permitted to penetrate, suffer seriously in bodily and 
mental health. The total exclusion of the sunbeams induces 
the severer forms of chlorosi.s, green sickness, and other anaemic 
conditions depending upon an impoverished and di.sordered state 
of the blood. Under these circumstances the face assumes a 
death-like paleness, the membranes of the eyes become blood- 
less, and. the skin shrunken and turned in a white, greasy, waxy 
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color ; also emaciation, muscular debility and degeneration, drop- 
sical effusion, softening of the bones, general nervous excita- 
bility, morbid irritability of the heart, loss of appetite, tendency 
to syncope and hemorrhages, consumption, physical deformity, 
stunted growth, mental impairment and premature old age. The 
offspring of those so unhappily trained arc often deformed, weak 
and puny, and are disposed to scrofulous affections.” 

3. Dr. Ellsworth, of Hartford, says : ‘'Take a rabbit and shut 
him from the sunlight, and he will die of consumption in a few 
weeks. The tubercles will be just as perfectly formed in his 
lungs as in the human species, and the symptoms in every re- 
spect will be the .same.” 

4. Many persons keep themselves pale and sickly by means 
of parasols, unbrellas, shaded room.s, and in-door life generally. 
Parasols should be dispensed with excepting in the hottest sea- 
sons. Sailors who are ever in the pure air and sunlight, and 
children who play much out of doors, generally present a ruddy, 
healthy appearance. The following severe cut on our American 
house-keepers, from an editorial of the Chicago Tribune, is well 
merited : — 

“In this country, there seems to be an implacable feud be- 
tween people and the sun — the one striving vigorously and even 
fiercely to get into the houses, and the other striving just as 
fiercely and vigorously to keep him out. The average American 
housekeeper does not think she has fulfilled her whole duty un- 
til she has made the rounds of the whole household, shut all the 
doors, closed all the shutters, and drawivall the curtains on the 
east and south sides of the house. This is the morning’s job. 
In the afternoon she makes the same grand round on the west 
side of the house. She is not quite hai)py and contented until 
the sun has gone down and darkness sets in. She is substan- 
tially aided in her raid against the sunlight by the heaviest of 
shades, curtains and lambrequins. Thus the fight goes on day 
by day and season by season. In summer she shuts out the 
sun because it is too hot. In winter she shuts it out because it 
will spoil her carpets. In .spring and fall she has other reasons. 
She has reasons for all seasons. Thus she keeps the house in 
perpetual shade, in which the children grow up sickly, dwarfed, 
full of aches and pains, and finally havx' to be sent off into the 
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country post-haste so that they may get into that very sunlight 
which they have been denied at home, and in which the coun- 
try children run and are glorified.”' 

5. Our Street-Car and Railroad Conductors are too often 
most careful to shut out the sun from their vehicles, even in 
weather when it would be especially delightful and animating to 
liave its rays. In fact this glorious orb of heaven is frequently 
treated as if it was man’s deadliest enemy, instead of being the 
dispenser of power and beauty in all directions, as it really is. 

6. The ancients often had terraces, called Solaria, built on 
the tops of their houses, where they were in the habit of taking 
their solar air baths. Pliny says that for 600 years Rome had 
no physicians. Using such natural methods of retaining or gain- 
ing physical power as vapor baths, manii)ulation, sunlight, exer- 
cise, etc., they became the mightiest of nations. By this rciiuii k 
I throw out no slur against true and wise physicians, who are 
blessings to a community, but would call their attention more to 
nature’s finer methods rather than to the use of so many drugs, 
blisters, moxas, bleedings, leechings, and other violent processes 
which so weaken and destroy the beautiful temple of the human 
body. 

7. “ Who has not observed the purifying effect of light,” says 
the beloved Florence Nightingale, *'• and especially of direct sun- 
light upon the air of a room } Go into a sick room where the 
shutters are always shut (in a sick room or bed-chamber there 
should never be shutters shut), and though the room has never 
been polluted by the breathing of human beings, you will observe 
a close, musty smell of corrupt air, /. c. unpurified by the effect of 
tlie sun’s rays. The mustiness of dark rooms and corners, in- 
deed, is proverbial. The cheerfulness of a room, the usefulness 
of light in treating disease, is all-irnportant. ‘ Where there is 
sun there is thought.' All physiology goes to confirm this. 
Where is the shady side of deep valleys, there is cretinism. 
Where are cellars and the unsunned sides of narrow streets, 
there is the degeneracy and weakliness of the human race, mind 
and body equally degenerating. Put the pale, withering plant 
and human being into the sun, and if not too far gone, each will 
recover health and spirit.” Notes on Nursing, 

8. The lack of pure light and pure air in mines tells seriously 
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upon the health of miners. “ Fourcault affirms that where life 
is prolonged to the average term, the evil effects of the want of 
light are seen in the stunted forms and general deterioration of 
the human race. It appears that the inhabitants of the arbndissc- 
ment of Chimay, in Belgium, 3000 in number, are engaged 
partly as coal miners, and partly as field-laborers. The latter are 
robust and readily supply their proper number of recruits to the 
army; while among the miners it is in most years impossible 
to find a man who is not ineligible from bodily deformity or 
arrest of physical development.” Forbes Winslow s Influence of 
Light. 

9. Dr. Andrew Winter in the Pall Mall Gazette, London, says : 
— “ When the St. Martin s national school, leading out of Endell 
street, was built some years ago, we noticed with pleasure that a 
play-ground was built at the lop of the school, where light and 
air were plentiful. The necessity of light for young children is 
not half appreciated. Many of the affections of children and 
nearly all the cadaverous looks of those brought up in great 
cities, are ascribable to this deficiency of light and air. When 
we sec the glass-rooms of the photographers in every street, 
high up on the top-most story, we grudge them their application 
to a mere personal vanity. Why should not our nurseries be 
constructed in the same manner } If mothers knew the value of 
light to the skin in childhood, especially to children of a scrofu- 
lous tendency, we should have plenty of these glass-house nur- 
series, where children may run about in a proper tempervatnre, 
free of much of that clothing which at present seals up the skin 
— that great supplementary lung — to sunlight and oxygen.” 

10. “ It is a well established fact that, as the effect of isola- 
tion from the stimulus of light, the fibrine, albumen and red 
blood-cells become diminished in quantity, and the serum, or wa- 
tery portion of the vital fluid, augmented in volume, thus induc- 
ing a disease known to physicians and pathologists by the name 
of lukocmia, an affection in which white instead of red blood-cells 
are developed. This exclusion from the sun produces the sickly, 
flabby, pale, anaemic condition of the face, or ex-sanguined, ghost- 
like forms so often seen amongst those not freely exposed to air 
and light. The absence of these essential elements of health 
deteriorates by materially altering the physical composition of 
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the blood, thus seriously prostrating the vital strength, enfee- 
bling the nervous energy, and ultimately inducing organic 
changes in the structure of the heart, brain and muscular tis- 
sue.” Dr. Forbes Wijislow. 

XXL When Sunlight is Injurious. 

1. Very bright and hot sunlight is injurious and sometimes 
dangerous when allowed to fall directly on a sensitive or over- 
heated brain, on inflamed, or over-sensitive eyes, etc. It is more 
especially apt to be dangerous to those who indulge in alcohol, 
opium and other cerebral stimulants, or to those who have large 
active brains and full flow of blood, especially of the red arterial 
kind. In such cases the tendency is to sunstroke* and the 
blue or violet principle is needed as counterbalancing agents. 

2. The symptoms of sun -stroke are usually head-ache, vertigo, 
dimness of vision, nausea, often developing into coma, or even 
delirium and convulsions, ending in many cases in insanity, 
softening of the brain, or death. 

3. For the Prevention of Sunstroke, the following are hints, 
especially when there is tendency to a hot brain : — 

Wear a light-colored, well-ventilated hat with blue lining. 

^ Avoid meats and other heating foods. Iiat a plenty of fruit. 

Wet the hair on the temples and top of the head often, but 
not behind. 

Ladies should avoid the use of large masses of hair. 

If the hot brain pressure is felt coming on, dash cold water 
on the face and temples, or in the absence of that, clasp and 
squeeze both temples with the fingers to crowd the blood back, 
and rub the back-neck powerfully to draw the blood from the 
cerebrum. 

Where especial danger is apprehended, wear a cool, wet 
bandage around the forehead and head. 

4. For the Cure of Sunstroke great object should be to 
cool off and draw away the mass of congested blood from the 
front brain. I will detail the process which I adopted in a some- 

* The use of the term Coup de Soldi, so difticult to pronounce by English 
speaking tongues, or of any other foreign words unless a more exact meaning is to 
be conveyed thereby, smacks of pedantry. If we cannot manifest our learning other-* 
wise than by employing useless words, we are weaklings, sure enough. 
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wliat remarkable case on Fourth Avenue, New York, a report of 
which was given in the N. Y. Daily Graphic, and I believe that 
most cases, not only of sun-stroke, but of apoplexy, if taken in 
lime, could be cured in the same way, especially as I know of 
many other cases which have been treated on a similar plan. 

This man was supposed to be dead or dying, by his distressed 
wife, when I was called in, and according to her account he had 
already lain nearly three hours in a state of coma, brought on by 
the intense heat. To make matters worse his friends had 
drawn him off into the darkest corner of the room, where was 
the least air, and they lacked even the discretion to loosen his 
shirt collar or any j3art of his clothing. Hastily loosening his 
clothing, I called for ice-water, meantime pounding him briskly 
over his back, legs, and feet, and making downward passes from 
his head. When the ice water came, T put a quantity of it over 
his face, forehead, temples, and top-head, but was especially care- 
ful not to put any on the cerebellum and back-neck, after the plan 
which is frequently adopted, as this, by its contracting character, 
would tend to deaden a great vitalizing center, and also to close 
the channels of egress for the blood in its movement from the 
fi'ont brain. 'Fhe ice- water caused him to start slightly and 
show signs of life. But the great agency upon which I depended 
was a })ail of as hot water as could be endured, which I i)oured 
from a dipper on tlie back of his neck and lower occiput, as he 
was turned on his stomach and held out from the lounge, being 
careful not to reach as high as the upper back-head. This soon 
started him into new life, he showed some slight convulsions, 
vomited, and then rose up, exclaiming, “ all right ! ” and cfeclar- 
ing that he was well. I told him that he had better avoid busi- 
ness for a day or two, but he chose not to, and from that time 
onward did not lose an hour. The same hot water treatment is 
also admirable for jxiralysis, apoplexy, brain-pressure, vertigo, etc. 

XXII. Sleet- PR onuciN{i Im.emt.xts. 

I. There is great danger of making a mistake, in the pro- 
cesses for inducing sleep from the fact that the philosophy of 
sh'ep is not generally understood. This will be found explained 
to some extent in chapter Tenth, VII, i. Intense action of the 
vital ethers of the front brain causes mental activity and consc- 



SLKKP PKOnUCINli KLKMKNrs. 


335 


qiiently wakefulness. When these ethers are drawn off to other 
portions of the body, the front brain becomes quiescent and sleep 
is produced. The best condition for intellectual action and wake- 
fulness is when tliere is a free and uninterrupted flow of pure 
and well oxydized blood, for such flow stimulates the activity of 
the mental ethers as they flow throuj^h the conti^aious nerves, 
while the ethers that flow through the blood are also active. 
Such blood is also favorable to sleep in the time of sleep, as it 
causes a brisk action of forces in other parts of the body, which 
relieves the head. When, however, througli impoverished or im- 
]:)erfect blood, or when from over-excitement of the cerebrum 
the front and upper brain become congested so as to blockade 
the free channels of these mental ethers, consciousness dies out, 
and what is called sleej) (sometimes coma) ensues, but a very im- 
])erfect style of sleep it is, which serves but a poor purpose in 
building up the system. This condition is induced by opium 
and some other narcotics. J^’rom the following synopsis of the 
opinion of the l.ondon Lancet, it will be seen that even the old 
school of practice is beginning to repent of the use of one of 
their most common remedies : — 

Sleep produced by narcotics or so-called sedatives, is }joi- 
soned. Their use gives* the persons employing them an attack 
of cerebral congestion, only differing in amount, not in kind, from 
the condition which naturally issues in death. There is grave 
reason to fear that the real nature of the operation by which 
these deleterious drugs, one and all, bring about the uncon- 
sciouj|ness that burlesques natural sleep, is lost sight of, or 
wholly misunderstood, by those who have free recourse to poisons 
on the most frivolous ]n'etences, or with none save the exigency 
of morbid habit. Great responsibility rests on medical prac- 
titioners, and nothing can atone for the neglect of obvious duty.” 

2. From the above it may be seen why opium, whicl\ has a 
considerable of the exciting principle of yellow and red, may 
induce sleep. Having a strong affinity for the brain, it at first 
excites that organ and gives animation of thought and feeling ; 
when so much blood has been drawn there as to produce con- 
gestion, the sleepy feeling approaches. The reason why it 
tends to prevent diarrhcjea, is that the heat of the bowels is 
drawn towards the brain. 
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3. While the blue, indigo and violet are naturally cooling and 
soothing to an excited brain and nervous system, and especially 
promotive of sleep, yet in cases of costiveness, the yellow light 
over the bowels, or substances charged with light through yellow 
chromo lenses (See IX of this chapter), often cause such action 
of the bowels as to call the excitement from the brain and pro- 
duce sleep. In most cases, however, the violet and blue arc the 
natural sleep-producing principles for an excitable or fevcrisli 
brain. I would advise persons who are costive, and yet nervously 
excitable, to take yellow-charged water during the daytime and 
blue charged water on retiring. A warm hand on the back neck 
or lower spine, or a hot foot bath will assist in inducing sleep. 

XXIII. Practical Instruments for CoLOR-HEALiNCf. 

T. Thus far we have seen an overwhelming array of facts to 
show tlic marvelous healing |)ower of light and color as a new 
and blessed reality which is just dawning upon mankind, and it 
will now be well to consider briefly some of the instruments by 
means of which this power can best be utilized. Having en- 
deavored thus to crystallize the different color potencies into a 
therapeutical science^ it is now importaitt also to gain some hints 
on chromo-therapeutical or chromopathic art, 

2. The Material through zvhich Colors arc traimnittcdy is a 
matter of great importance. There have been so many thought- 
less directions with reference to this subject, so many mere as- 
sertions without proof, and entirely contrary to establishecyaws, 
that it is liigh time some definite standard was reached. Gen- 
eral Pleasanton recommends the mazarine glass, and this is col- 
ored with cobalt. Dr. Pancoast, in his Blue and Red Light,, says : 
“ f. There is no special virtue in one blue pane of glass over any 
other of the same shade ; cobalt blue is the best, and glass col- 
ored in the process of manufacture, is better than painted glass, 
because the pigment applied externally imparts more or less 
opacity to the glass. 2. There is no special advantage in any 
particular method of arranging the glass in any particular sort 
of frame ; an ordinary sash placed upright in the window frame, 
is as good cs any other frame in any other position. 3. The 
blue ray cannot be focalized — it refuses to be modified, or 
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changed, or concentrated by the most powerful lens,'* etc. Ad- 
miring these gentlemen for the interest they liave taken in this 
admirable cause of light and color, I am sorry to have to differ 
totally from the above conclusions excepting in the matter of 
painted glass. What is the use of colored glass excepting its 
power to transmit certain colors, and why have not these gentle- 
men inquired into the colors which different kinds of glass trans- 
mit ^ 

3. Cobalt blue Glass, is brilliant to look at, and multitudes 
have purchased foreign Mazarine Blue glass at liigli prices in 
order to gain what was supposed to be some mysterious poten- 
cies, although American manufacturers are now making it equally 
well. But this same cobalt glass through which peojile fondly 
suppose that they are gaining the cooling, soothing ])rinciple of 
blue almost solely, transmits nearly every color in the spectrum 
both visible and invisible, hot and cold. “ The spectrum ob- 
tained under this glass,” says Prof. Robt. Hunt, was perfect from 
the extreme limits of the most refrangible rays down to the yel- 
low which was wanting. The green ray was diminished, form- 
ing merely a well defined line between the blue and the yellow 
rays. The orange and red rays were t)artially interriqited.” 
‘‘ The extreme red (therniel) forms a well defined circular image.” 
(Researches on Light.) Sir John Ilerschel also has shown how 
finely the very hottest invisible rays below the red, the thermel, 
are passed through cobalt glass. The real character of the co- 
balt color-transmissions, then, is as follows : while it transmits 
the b^ue, indigo and violet, and the fine rays far into the invisi- 
ble trans-violet, it also transmits .something in the hottest por- 
tion of the pri.smatic scale, including thermel, and part of the 
red and orange. It is not perfect then for a hot, excitable brain, 
or for a very sensitive and over-nervous person, and is by no 
means the best for inflammatory conditions, although it would 
be excellent for t)ersons with some degree of nervousness from 
its predominance of electrical colors, and also with some dor- 
mant conditions of bodily function. T"rom its large transmis.sion 
of the violet and' trans-violet ray.s, it must have a fine nervine 
and refining influence on the body. When we remember that 
most persons who have excitable conditions are apt to have some 
little congested parts, cobalt-blue must proveto be very useful. 

22 
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Contrary to Dr. Pancoast’s assertion, too, I find by experiment, 
that the blue light can be brought to a focus just as readily as red 
or yellow light, although of course it does not form so brilliant a 
focus as the more luminous colors, and moreover as to “ the spe- 
cial advantage of any particular method of arranging the glass 
in any particular sort of frame,” the testimony of Mrs. Proesscl, 
already given, shows that special methods have special advan- 
tages, and T shall soon attempt to show just how these colors 
should be arranged in order to the finest physiological effect in 
describing the TIicrmolumi\ the CJnvmo-Disc, etc. But first of all 
it is important to know the exact chemical properties which’ are 
transmitted through different kinds of glass. 

3. Deep Blue Glass, colored by Cnpro-diavimonium-snlphate, 
or, in the old nomenclature, the eupro-sulphatc of aminouia, (Njj 
1 1,; Cu) SO„ has a ricli deep color, and is the true vehicle of the 
color electricities almo.st entirely unadulterated by the thermal 
rays, consecpicnlly it should stand at the head of all the colors 
for the general calming and cooling of the brain, nerves, or in- 
flammatory sections. It ‘^obliterates all the rays below the 
green ray, those above it permeating it freely.” “The most re- 
frangible or chemical rays well insulated.” (Hunt.) So far as 
[ know there is no glass in the market of exactly these ingredi- 
ents, although I have been able to get some chromo lenses made 
with nearly these materials. 

5. Deep Iron Green. The descrij)tion . of this and other 
styles of glass is condeh.scd mainly from Hunt’s “ Researches on 
Light.” Glass colored green with iron oxide admits the vio- 
let, blue, green and orange freely, and some yellow and red. Is 
scarcely sur|)assed for its cooling electric ehects. 

6. Very brilliant Copper Green. yXdmits violet, blue, a small 
amount of orange, a fair amount of yellow, and a full amount of^ 
green. 

7. (Manganc.se). The yellow rays nearly want- 
ing ; red shortened ; green fades into black shadow, and all the 
other rays blended in an intense oval patch of blue. The chemi- 
cal action extends into the trans-violet. 

8. Red or Pink Glass ( (^old). Very beautiful. The spectrum 
becomes an oval spot of intense redness covering the visible 
thermrd, rays, embracing thermel, and extending to blue. 
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9. (Silver). All the more refrangible rays de- 
cidedly obliterated, and even the green sonxiwhat shortened ; 
but in the place of the blue and violet rays there is some red. 
The yellow and orange arc considerably reduced, the red stand- 
ing out in great brilliancy, giving the glass the general character 
of red-orange. 

10. Pure Yellow (Coloring matter Carbon). Is lacking in 
the violet and indigo rays ; strong orange and yellow-green re- 
duced — a weak blue — acts far up in tlie fine trans-violet rays. 

11. Yellow by Iron. Transmits thermel, some red, consider- 
able orange, strong yellow, small amount of decided green rays, 
some indigo. Gives the fine tonic effect of refined iron. I 
have given the colors as they are usually named. What is 
commonly called yellow is really nearer a 3'ellow-orangc in many 
cases. Numerous other kinds of colored glass arc used, l)ut 
s])ace is wanting here, and these are the leading (pialities. 

C o T.OR ic D .Sol v j' i ( ) n s. 

1 2. Tliennel and red. Solution of Carmine in snpersnlpJiate , 
of Annnonia. Transmits thermel, red and lower half of orange. 

1 3. Yellow. A .saturated solution of lUchromate of Potash. 
Beautifully trans|)arent ; red and yellow. 

14. Green. Chlorate of Iron and Copper. Highly trans- 
]Larent, transmitting blue, green, yellow and orange. 

15. Flnoreseenee. One part of the Sulphate of Quinine to 200 
parts of ivatcr e)\\ a plate glass trough transmits the whole of the 
visible spectrum, and develops a “celestial blue” in the invisible 
trans-violet portion ovaa* a space about ecpial to the visible sj)ec- 
trum. When the solution is made stronger the violet is more or 
less cut off. Other fluorescent materials have been spoken of 
elsewhere. 

16. Bine. Cupro-Snlphate of Annnonia, No. 4. 

17. Other solnfinus can be made of material much the same 
as tho.se given in the different colored glass, with a spectrum 
which must be similar. Very many other combinations, both in 
glass and in solutions, are practicable. 
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XXIV. Chemical Power of Light. 

I. Mr. H. S. Haynes, took a thcrmolumc to Colorado Springs 
in 1889 and commenced treating himself. In a letter which 
has since been published in Dr. Holbrook’s Herald of Health, 
he stated that when the thermometer which he held inside of 
his thermolume stood at 80® h'. he sweat more powerfully and 
delightfully than he had ever done in a Turkish bath at 150®. 
Mr. Haynes had tried all the leading sanitariums on both sides 
of the ocean, but found that the sun-bath was more effective 
than any other in breaking up his spasms of Neuralgia. This 
development of perspiration at a little more than half of the 
heat required in non-luminous baths, shows the superior 
chemical power of light. But a multitude of cases given else- 
where will show the same thing. 

2. — Action of Suxligh r o\ Micro-OrganiSxMs. 

After I have been proclaiming these solar methods for nearly 
a score of years our Allopathic friends arc waking up to their 
importance, although they have not yet reached the refine- 
ments of color. 

The following instructive facts were sent by Mr. James T. 
Dezendorf, who is not a j)hysician, to the Surgeon General of 
the United States Army, who had it published in the Medical 
Record of New York, November 10, 1894: — 

“ Dear Sir: 1 have discovered that the rays of the sun are 
a disinfectant and antiseptic. At loo^’ to 120° F., they will 
arrest decomposition and destroy microbes. I have directed 
them on old and new sores, on man, and beast, and in an in- 
credibly short time a sun-bath will destroy corrupt matter and 
leave a bad sore in a healthy condition, that will heal up in a 
short time. For instance two bad boils on the same person, 
one treated with washes and poultices, etc., taking a month or 
more for perfect healing, the other in less than one hour’s ex- 
posure to the sun’s rays, cleansed and healthy and healing in 
a few days. These with a number of other tests, lead me to 
the belief th^t it will become a successful treatment for sores, 
ulcers, etc., of recent and long standing. ... 1 have made the 
treatment on other ailments besides sores and the results prove 
to me that it will become one more of nature’s remedies.” 

He also recommends lenses to be used for the purpose. 



SOLAR rHKRMOLUME. 


341 


The forei^oing epistle is especially gratifying, as it is not 
a plagiarism from my works, but his own discovery, which is 
entirely correct as far as it goes. How much superior is Mr. 
Dezendorf to those dishonest persons who have quoted my 
principles of color minutely and sometimes my very words by 
the page, without giving the least credit for them. 

XXV. The Solar Tiiermolume. 



Fip. i6g.— THE PHYISrciAN’S THKRMOLUME. 

This is one of the plainer forms of the Therniolumc. No. i is a sheet of enameled almost opaque 
blue, which shields and cools the brain. This is set directly above No. 3, which is a double thick 
sheet of French glass. No. 2 shows how a sheet of colored glass can be set in over any part of 
the body to stimulate the nerves or to quiet and soothe them— to kindle the blood or to cool 
.md heal inflammation, according to the color used. No. 6 shows how a nail is insert^^d in the 
■wood to hold up the coloied pane at any point. No. 4 shows one of the reflectors of polished 
and plated metal, which is inserted at an angle that will most effectively reflect the sunlight into 
tlie instrument where the patient is placed; 5, 5, shows the front framework of the instrument, 
.ittached to which is the paneled body of the instrument (No. 7) "Che patient sits within, just 
h.ick of the front glass, a blanket being thrown over the top of the instrument, closing artnind 
his neck and hitching on to the tenter hooks of the front frame. No. 8 is called the tof> rejledor 
which is held at any angle whether high or low to catch the rays of the sun when at different 
altitudes. This is done by a silk cord which is attached to its top and is hitched to a porcelain- 
headed nail on the top of the post g. The Family Thi-rmolumr is the sanie as the above, except- 
ing the platform and top reflector, which are omitted. 

'Che Tiiermolume with its adaptations to both solar and artificial liglit was patented in the United 
States and France in- 1889, but was first allowed in the United States in 1884. 

I. The Solar Thermolumc is really a solar sweat bath. The 
superiority of a luminous sweat bath of this kind to a Turkish 
bath or Russian bath is as follows : 

It is more vitalizing and strengthening. The ordinary 
coarse-grades of heat arc weakening to feeble systems. 

It is anti.septic, a matter of vast importance. 

It is more upbuilding to the mental and nervous forces. 
The heat of steam or hot air cannot reach the nerves except 
in a secondary and feeble way. 



342 CHROMO-THERAPEUTICS, OR CHROMOPATHy. 

It is more in harmony with physiological science, a hot part 
like the head being outside in the cool air, inflammable parts 
of the body being placed under the cooling blue or green, 
the dormant parts under the red, yellow or red-purple etC; 

2. Dr. Weir Mitchell, of Philadelphia, a prominent authority 
in nervous diseases, says that in some of the busy centers, 

the tables of mortality show that the proportion of nerve 
deaths has multiplied more than twenty times in the last forty 
years, and now the nerve deaths number more than one-fourth 
of all the deaths recorded, and this loss of life occurs mainly 
among the young people of both sexes.” Sun healing then, 
being so refined in its forces has come as a precious boon to 
the world, not only .on account of its nerve-upbuilding but its 
blood-anihfiating power. Massage given by a magnetic hand 
works admirably in the same direction. The difference be- 
tween the ordinary sweat bath with hot air, steam or, a pack 
and a solar sweat bath, is, the former eliminates impurities but 
the latter eliminates impurities still more thoroughly and 
I charges up the nerves with those fine ethers that become a 
part of the life-power itself. The fearful increase of insanity 
in all civilized countries comes greatly from deranged nerves. 
When it is remembered that nerves are the master powers in 
every human system, are the firing up and influencing force 
of muscles, blood-vessels and even the brain, we shall see the 
great importance of using elements that are fine enough to 
control them. A Mrs. Hunt, of Cincinnati, had such a fearful 
condition of gastritis that no drug could have any influence 
upon it. So hot was the stomach that she drank cold water, 
as she said, five hundred times a day to assuage the heat, but 
in vain. The cold water was not subtile enough to reach the 
cause which lay in the nerves. We gave her ceruleo, or water 
charged Avith blue and violet light and she was entirely cured 
in a few days. 

As proof of the superiority of these fine forces after other 
methods had been used in vain I will quote a few cases, 

3. Sick Headache and Acne. 

“ Dr. E. D. Babbitt — Dear Sir : It affords me great pleasure 
to speak of the nferits of your thermolume. After thorough 
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trial I do not hesitate to say that it is the most wonderful heal- 
ing agent yet discovered, seeming to infuse new life into the 
whole system, both body and mind, and I cheerfully recom- 
mend it as being indispensable to any household. My wife 
and I were both subject to severe sick headaches, but they 
seem to have vanished in the sun.” — JOHN F. Groene, pho- 
nographic Reporter, Cincinnati. 

To produce the above^ffect, Mr. Groene and his wife took 
only three powerful suii-baths. Mr. Groenc’s acne of years 
standing, also disappeared. 

4. Hay Fever and Catarrh, etc. 

In all cases connected with the respiratory organs, such as 
catarrh, asthma, phthisis, etc., sun-baths have been remark- 
ably successful. 

The following is from Mr. W. J. Black, Cincinnati, Ohio, 
Sept. 23, 1884: 

‘‘ I want to say to you that for the last ten years I have had 
hay fever and very badly too. After taking it this time, 
which was on August ist, I was entirely cured by just one 
bath in the thermolume, using the red glass well up on my 
throat. I have felt no symptoms of the disease since.” 

5. Rheumatism. 

From Dr. Pascal, 22 Rue Picot, Toulon, France, Nov. 25, 
1889 (translated from the French): 

“ I can report the success of your apparatus (Thermolume 
and lenses). An old muscular rheumatism of the occipital 
muscle which has resisted all treatments has completely dis- 
appeared.” 

In the treatment of Rheumatism, Dropsy, Phthisis (pulmon- 
ary consumption), and general diseases of the nerves and 
blood, solar sweat baths have proved so superior to other 
methods as to bring about a new era in therapeutics. 

6. Pulmonary Consumption and Epit.epsy. 

P'rom Dr. S. Rohwer, Los Angeles, Cal., concerning his 
Thermolume, December 24, 1883 : 

“As a healing instrument I cannot praise it highly enough, 
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although I have had but little experience with it so far. The 
first patient I have treated with it has taken but seven baths. 
She had consumption in its advanced stage, and could not 
have lived much longer. Before she commenced taking baths 
she could not walk a hundred yards without being much 
fatigued and coughing a long time, and could not work at all ; 
but after the fourth bath she walked two miles without any 
trouble at all, and now does all her own housework, such as 
washing, ironing, etc. A lady who had epileptic fits, often 
four and five at a time, took but two baths in the Thermolumc, 
and it has now been twenty-five days since and she has had 
no more fits so far.” 

It is but fair to state that in the above marvelous cases Dr. 
Rohwer assisted the sun by his magnetic massage, but the sun 
should have the leading credit in all such cases from its great 
antiseptic and eliminative power. Of the final effect of these 
brief treatments no report has been made, but a longer course 
of treatment would certainly have been desirable. 

7. Paralysis from Rheumatism. 

Case of Mrs. P., widow of the late Peruvian Minister as 
reported by Mrs. E. J. Smith, M. E., Washington, D. C. 

“ I have a very bad case, paralysis consequent on rheuma- 
tism. She has entirely lost the use of her limbs from her thighs 
and almost of her arms.” 

On l"eb. 4, Mrs. Smith writes as follows : 

“ Since my last details, we have had five cloudless days, 
which enabled me to give five more baths with increased good 
result. To show how much her legs were bent, when lymg in 
bed, they formed an acute angle, and when placed to sit up 
almost reached her chin. She thinks they became more drawn 
up when receiving the electricity of the battery. Now I have 
them down to within four inches of the bed. The improve- 
ment is very great. Before I could scarcely touch her, much 
less, move her limbs. Her toes, which were like adamant, arc 
now as limber as my fingers and remain so.” 

Mrs. P. had to leeive Washington, but in the summer she 
wrote that she was joining her family in their recreations, go- 
ing on the lake, etc. 
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Mrs. Smith continued to do what were called “ miracles of 
healing ” finding a cheap thermolume far more effective than 
her $300 bath for vapor and electricity. She became so over- 
worked with her large practice that she finally went to her 
home in England to rest. She wrote me as follows : 

'‘Washington, Aug. 22, 1890. 

Dear Dr. Babbitt : — I feel almost like worshiping these great 
truths you have taught me. Indeed I feel almost too happy 
as I see the. demonstration of them in my daily practice.” 

8. General Debility.— A Goitre. 

From Mrs. T. J. Cowan, D. M., in her early use of the 
thermolume, etc., aided by massage in Burlington, Iowa : 

“ With my grand success so far, I am more than pleased. 
My thermolume and lenses are a perfect success. I have five 
regular patients and all pronounce their baths unequaled, and 
from each bath go away much improved. My first case was 
a lady who had been sick eight years and whose case was con- 
sidered incurable. She was helped and carried to my place. 
1 have given her eleven treatments and she can now get out 
and walk a mile for exercise. I have one lady patient who 
had a large goitre or big neck. I have given her three baths 
and treatments and it is almost gone. She is greatly pleased.” 

9. dropsy,' Rheumatism, Umbilical Hernia and Scrof- 
ula, Combined in One Person. 

The solar sweat bath is immensely important for dropsy 
(afinasarca, ascites, etc.), as it eliminates the water by a natural 
process and kindles the kidneys and liver into a proper action. 
During my sojourn of three years in Cincinnati, I planned and 
had constructed the instrument which we now call the thermo^ 
lunu\ A Mrs. Celia W. Hunt, whose case I have already con- 
sidered in another place, was brought to us in a fearful condi- 
tion, barely able to move a little on crutches, with anchylosed 
knee, with several tumors, with an umbilical hernia held in 
place by a truss, with a severe gastritis and seemingly hopeless 
with dropsy. In a few weeks the truss was no longer needed 
and her condition had been revolutionized. The following 
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account of her case is from Mr. W. C. Bowman, the well-known 
lecturer: 

“ A case under my own personal observation, was th^t of 
Mrs. Celia W. Hunt, who came from Indiana to Cincinnati in 
a helpless and almost dying condition, from a desperate com- 
bination of diseases, swollen to monstrosity with dropsy, rpor- 
bid with various tumors, and one knee stiffly anchylosed with 
rheumatism, all having gro^n worse and worse for eight 
months under eminent regular medical treatment. She placed 
herself under Dr. Babbitt’s care and in three months she was 
practically well, the stiff knee having been straightened in the 
second treatment. (Her weight to commence with was 271 
pounds, 50 pounds of which were taken away in a few weeks.) 
In her fullness of rejoicing she wrote : ‘ The Thermolume is 
God’s be^t gift to man in the Nineteenth Century.’ ” 

j 10. RriEUMATisM, Anchylosed Joints, Etc. 

From Mrs. M. E. Holland, Watseka, 111 ., July 28, 1884, — 
(Reclining thermolume) : 

“ I have thought for some time I would write to you and 
tell you what good success I was having. A lady (Mrs. Kin- 
dig), came to me four weeks ago, and could barely walk a 
very little. Her han*ds were closed so that she could not 
straighten them. She could not stand one minute without her 
cane. After the fourth bath she could go to her meals and 
forget she had a cane, and the fingers of her right hand straight- 
ened out so she could rub herself. 

II. A great number of cases must be omitted here. The 
solar treatment is doubtless the only method for eradicating 
Syphilis from the system, the sun being powerfully antiseptic 
and thorough sweating relieving the patient from much impu- 
rity. Dr. Livingstone .shows that the nude Africans, whose 
bodies arc thus exposed to the sun, never have syphilis except 
V lien it is brought to them, and even then they soon rid them- 
selves of it by their sun-exposed life. 

13 . I believe that [.eprosy itself, unless very advanced, could 
be cured by the solar sweat bath. The very germ of these 
impure diseases. can thus be destroyed and eliminated. 

13. The fearful disease Cancer (carcinoma) which is becom- 
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ing more and more prevalent, needs this same kind of bath, 
ft is reasonable to believe that tenor twenty insulations in the 
thermolurne would destroy and eject all cancerous germs. 

14. Hydrophobia is another fearful disease which I believe 
codld be treated with unequaled effect in the thermolurne. If 
Dr. Buisson of France could cure nearly a hundred cases with 
Russian baths and some little external applications, if hydro- 
phobia has been cured in this country by steam-baths even 
after the spasms had commenced, how much more effective 
would the sun-bath be with its power to destroy the very germ. 
In the start the application of what is called the madstonc to 
the wound would be desirable to draw off the virus, or if that 
cannot be had, mud or dampened gravel. Such substances 
attract gross elements by chemical affinity. 


XXV I . — T 1 1 K F r .KCT R( )-T 1 r k r m ( > 1 a: m 1 



1. In tile ElK( TRO-TiiKRr- 
MOLl'ME, the light and heat 
come from the acre light instead 
of the sunlight and has the 
advantage over the Solar Ther- 
molume of being ready for use 
in all kinds of weather as \yell 
as at night. 

2. /Is Compared 7 oith Su)i~ 
lii![ht the following points may 
be made. 

The electric arc light is 
equally as white and pure as 


TH K El ,KC'r U( ) ERMOLIJM E. 

On the front an enclosed reflector : the little 
dome on the top Iftlows the are lamp to come up 
high and illuminate the upper chest. The convex 
side of a little reflector is placed opposite the 
light to diffuse the rays somewhat and prevent too 
great heat in one place. At extra expense the 
lamps are made very short so that they can be 
let up or down to reach every part of the body. 
A cord at the top draws the lamps up. 'Hie 
carbons are put in from the in.side, as are also 
the colored pieces of glass. In all cases of a 
sensitive heart, it would be well to lower the 
lamp so .as to illumine legs and feet first, after 
which it can be raised. 


sunlight. 

It blackens the salts of sil- 
ver and answers for photo- 
engraving the same. 

Prof. Siemens of England 
and the Cornell University of 
this country have frequently 
ripened delicious fruits by its 


means. 

3. In the Re vista de Ciencias Medicas, Dr. E. Stein reports 



348 


CHROAIO-THJiRAPEUTICS, OR CHROMOPATHY. 


“a number of neurasthenic, hysterical and rheumatic cases 
successfully treated by illuminating the surfaces with the 
electric light. His apparatus ‘ Fotoforo,’ consists of an incan- 
descent light of twelve volts supplied with an infundibuliforni 
(funnel-shaped) reflector. Illuminating a painful joint or nerve 
from two to five minutes, has yielded him surprising results. 

4. The above-named electric light apparatus of Dr. Stein 
and those of some institutions of this country are simply of 
the incandescent grade, and judging by its yellowish or orange 
color must have about the same style of power as a gas-light. 
It is encouraging to learn that even with this feebler style of 
light and without any scientific arrangement of colors such 
good results have been secured. 

5. The first scientific electric light instrument was a thermo- 
lume established in Newark, in 1892, by Dr. Geo. Meeker, a 
graduate of the Berlin University and later of the College of 
Fine Forces, whose plan he mainly adopted.* Mrs. F. E. 
Williams, 1 ). M., M. D., an accomplished physician and healer, 
has established a fine Sanitarium at No. 40, West 27th St., 
New York, with electro-thermolumes containing our latest 
improvements, with compressed air-pump for throwing per- 
fumed ceruleo in an exquisite mist-like spray over the patients 
after the sweating, and arrangements for a brief massage are 
made to end off with. Visitors arc allowed to examine the 
instruments. The Rev. Shirley W. Baker. LL.D., of Auck- 
land, New Zealand, is establishing a superb Sanitarium there 
with all kinds of solar and electric light instruments, com- 
pressed air-pump, etc. He has had a wide medical experience 
and is now taking the course of the College of Fine Forces. 
Thos. Morgan of Youngstown. Ohio, has also an clectro-ther- 
molumc. I mention these pioneers in this movement which 
must become historical and world-wide. 

XXVI I.— The Chromo Disk. 

1. This is a funnel-shaped instrument, generally made of 
hard brass and brilliantly plated so as to reflect and concentrate 
the rays. Neither this nor any other instrument can equal, as 

* The patent coverijig electric as well as solar thermolumes was taken out in 
1889 in both the United States and France. 
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a whole, the thermolumc, as that exposes the whole body 
at once. The disk, however, has its especial advantages for 

local treatment, as it can be poised 
at various heights and in all directions* 

2. At first circles of colored glass 
were connected with the small end, 
but the great heat at that point was 
apt to break them and it was found 
necessary to have the glass at the 
large end. 

3. When used without any glass it 
is called a full disk\ as all the rays 
of light can pass through. The full 
disk being the hottest of all, is fine 
for rubricating the skin and for general 
vitalizing power. Five colors of glass 
arc furnished with each disk, the blue, 

Fig. 170. THE CHROMO DISK, the ambcr (yellow-orange), the red. 

This instrument is held at any height rcd-pUrplc aiul tllC bluC-purplc. 

and in any direction to catch the ‘ ^ * * 

sun best at the large end. tllllS make wliat WC Call a bluC 

disk, a red disk, etc., by slipping the circles in place. 

4. A d/ne disk: is important for focusing over any hot or in- 
flammable portion, for wounds or parts where hemorrhage takes 
place, or an excitable heart, etc. Thus it .sliould be directed 
over the stomach in gastritis, over the bladder iii cystitis, over 
the throat in pharyngitis, or lower spine for over-.sexualism, etc. 

5. The juV/ow or amber disky being nerve animating, should 
be focused over the medulla for hemiplegia, over the lumbo- 
sacral region for paraplegia, at the right over the liver, to rouse 
the bile, on the left of the abdomen for constipation. 

- 6. The purple disk is often very useful over the stomach for 

indigestion, the red-purple being best for a dormant stomach, 
and the blue-purple for too much heat and fermentation or 
gases in the stomach. Purjflc is a good color for the kidneys 
on each side of the back, and below the throat for asthma, etc. 

7. The reddish is good for very hard tumors, though red-pur- 
ple generally best and should be used for chronic rheumatism, 
when the pure red is too exciting for sensitive persons. 
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Dyspepsia. 

Mr. Robert E. Clark, at that time of No. lo E. Seventh 
Street, Cincinnati, whose life seemed to be almost hopelessly 
blasted by a life-long dyspepsia, was restored to perfect health 
and round, full features by means of a scries of sun-baths, 
aided by the chromo disk and some lenses. He would some- 
times become so rejuvenated by receiving the light through a 
large disk a few minutes in the morning as to make him “ feel 
like a fighting-cock all day,” as he would familiarly express it. 
He remarks in a letter as follows : 

I regard the sun-bath as an extraordinary vitalizer, a won- 
derful stimulant to the digestive function, a preventive of the 
tendency to take cold, and a general tonic.” 

Hemorrhoids (Piles) and Dropsy. 

Dr. D. Htgby, of Burton, Mich., who was called to attend 
Charles Butts, says : ** He had hemorrhage copious nearly 

unto death, was very aniumic, had anasarca which distended 
the abdomen to enormous size. In this state I applied Chro- 
mopathy — red disk to spine and lower extremities, 30 to 40 
minutes, alternating with yellow over stomach, bowels and 
right side daily — blue for 20 minutes daily over chest and head, 
and two tablespoonfuls of blue-charged water at night. Bloat 
reduced in two weeks, appetite and rest at night good. Two 
tablespoonfuls of yellow-charged water were given every morn- 
ing, the action of which was so stiong upon the bowels as to 
produce three to six movements daily ; then omitted two or 
three days. He is now attending to business.” 

I.AMENESS. 

The following from Dr, llKiBY will illustrate the power and 
rapidity with which these fine forces work : 

“C. Cline, of Owosso, Mich., whose foot had been badly 
bruised in a sawmill ten or twelve years ago, and at times for 
years, if working or. walking hard, would cause lameness for 
days.' I applied red light by the chromo disk fifteen minutes 
while painful. * The pain promptly ceased, and never troubled 
liim again. This was five years ago.” 
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Kij;. i7« CHROMO LKXS. 


I. The most important of the smaller chromopathic instru- 
ments is the CllkOMO Li:ns, which is double convex and hol- 
low, seven inches in diameter and capable. /of holding 42 
ounces. It docs not constitute a lens until filled to the neck 
with water or some transparent or translucent liquid. These 
lenses are made in different colors and when hanging in the sun 
receive the most exquisite medical elements into the water 
within, according to the color used. These implicated waters 
thus prove that the various colored rays which constitute ordi- 
nary white light contain actual substances that pass through 
the glass into the water. Wc have .seen in- the chapter on 
Chromo Chemistry what the substances are which arc con- 
vc3/cd by tlie different color rays. Thus the yellow rays con- 
vey iron, phosphorus, sodium, carbon and other animating 
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elements, and these in such a refined form as not to injure the 
stomach, whereas those in the drug form are often injurious 
and are too gross to reach those centers of power, the nerves 
in an effective way. The red rays convey iron, strontium, 
zinc, barium, rubidium, etc. ; the blue rays, sulphur, copper, 
chlorin, nickel, cobalt, cadmium, manganese, etc. The solar rays 
are never poison, but their drug forms often are. 

2. When used to focus the light on different parts of the 
body, the lenses are filled with water up to the neck and held 
from four to six inches off with the handle upward. The yel- 
low lens deals with such an expansive principle, that if filled too 
full, it is apt to burst. In hot weather it is well to change the 
amber-charged water (ambero) every three or four days, but 
in cold weather it will keep in good condition several times as 
long. As the blue light is antiseptic its water can never be- 
come putrid from one year’s end to another. As far as rny 
experience goes purpuro keeps its purity well also. 

3. To charge and medicate the water, it would be well to let 
the lenses hang in the sun at least an hour, of when convenient, 
several hours. I generally hang mine on screw eyes on the 
middle sash piece of the window and let them hang there all 
the time. They should not b' placed out of doors in cold 
weather for fear of freezing. 

4. The lenses become especially effective if focused for 
awhile externally, over affcetcd parts, while the charged water 
of the 'same lens is taken internally, the external action reach- 
ing the serous membranes more directly and the internal 
action, the mucous membranes, thus developing a kind of a 
positive and negative flow of forces. An example of the two 
kinds of force is well illustrated by Dr. Higby’s method of ap- 
plying the yellow in the case of Mr. Butts, as already given. 

5. Some facts to show the Power of External Applieation 
should be given. 

An editor in Bridgeport, Connecticut, focused the yellow 
lens awhile over the right side of his body to affect the liver 
and it started the bile so powerfully as to cause nausea and 
afterwards a thorough purging. 

A physician ©f Lansing, Mich., had great difficulty in get- 
ting his wife’s bowels to move. A magnetic chromopath in 
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another part of the state manipulated some yellow paper, and 
sent it to the physician, advising him to put it directly over his 
wife’s bowels. He did so and she had five passages in a single 
day. It is probable that the yellow paper without a magnetic 
charge would have caused some movement of the bowels, but 
a magnetic hand or holding the paper in the sun awhile would 
kindle its color force and render it doubly effective. 

The following facts will include other examples which show 
the influence of forces from outside of the system as well as 
those which act internally. 

Deafness. 


Reported by Dr. J. H. Fulton, a Chromopath and Homeo-, 
path of Montreal, Canada. 

“ I cured a man of deafness of two years’ standing by 
merely focusing the sun’s rays through a yellow lens into his 
cars three times, fifteen minutes each time. I gave no other 
remedy. I have tried others since, but failed.” 

The yellow lens should be used in the cars only when the 
nerves there are paralyzed or dormant. When Dr. Fulton 
failed with the yellow lens, it is probable that there was an 
irritable condition that needt the blue lens. Deafness is fre- 
quently caused by an inflamed condition of the eustachian 
tube and this would be best'^c^hed by gargling cerulco sev- 
eral times a day. The blue lens focused over the ear also 
would be useful. 

Warts, Moles, etc. 

I cured a nest of warts on a workingman’s hand,” says 
Mr. J. K. Dearth, of Alabama, “ in one treatment, after some 
doctors had tried it three years. I applied the transparent 
lens only five minutes.” 

C. Nick, D. M., formerly of Cleveland, Ohio, destroyed a 
mole on a lady’s nose in fifteen seconds, with a burning glass. 
Very many moles, warts, birth-marks and epithelial cancers 
have been cured by burning glasses. The transparent lens 
will ignite paper, and although not quite so convenient to hold 
as the burning glass, can be colored to suit conditions. Thus 
cancers and birth-marks being quite commonly red, need some 
23 
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blue elements to offset and destroy them most rapidly, hence 
a half-dozen drops of bluing put into the water of a transparent 
lens would prove advantageous and be less painful. 

Corns. 

Pare off the hard, callous portion and then focus a red lens 
or a burning glass over it once or twice. Corns of years’ stand 
ing are readily obliterated in this way. 

¥ ELON. 

Dr. E., of Asbury Park, cured a severe felon by throwing 
red light upon the finger for a half hour. The red lens would 
have worked far more rapidly. 

I N 1 ) I ( ;ESTI ( )N, I N'S(^M NT A,*N KU R ALOI A. 

The following marvelous case is from a venerable old gen- 
tleman of Virginia, who will not allow the use of his name : 

“ Jan. 30th, 1895. 

“ The ceruleo has done me personally a magical good in re- 
lieving an impaired digestion, but the experience of my wife 
with the blue lens presents a fact the most wonderful. Her 
brother had been killed by a train of cars, and her experience 
for weeks had been sinking into deeper depression, until finally 
sleep failed her and for many nights she lay entirely wakeful 
and suffering. A neuralgic headache set in, her stomach re- 
fused food for many days and her condition was alarming. 
The light had to be shut out ; a ray seemed to distract her. 
Nevertheless I bound up the eyes so as to darken them, leaving 
the forehead exposed, placed her in the sunlight, concentrated 
it by the blue lens on her forehead, and 2/1 five to ten seconds 
she actually fell asleep under it while sitting up ! The change 
was so startling in showing instant relief, that a new fear seized 
me ; but there was no need of it. The agonizing headache 
was gone, and under the heavenly relief of the reaction, her 
brain and nerves sank to sweet repose. The headache was 
cured. After waking she described her sensation as having 
been that of a cool stream that entered her burning head and 
passed through,^ sweeping away all the pain. Ten thousand 
thanks to the great explorer in science.’* 
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These fine forces are swift to act, but this great revolution 
of her condition in from five to ten seconds is one of the most 
lightning-like processes of cure on record. 

Summer Complaint and rARAi.vsis. 

From Prof. H. N. Sctinetzler, M. 1)., of the North- 
western Ohio Medical College, Toledo : 

My Dear Doctor: — I have used ceruleo in infantile diar- 
rhea with good result ; also the yellow lens in a case of hemi- 
])lcgia, caused by cerebral hemorrhage, with splendid result, 
and that after 1 had gone through with a fair treatment with 
the usual medicines.” 

Diphtheria and IIvdpocephai.ur. — Anti-tonine 

OU FDONE. 

From the late Frederic k Khrmann, M. D., a learned 
j)hysician of Cincinnati, Ohio: 

“ I have used blue-charged water in my practice with very 
gratifying results. In cases of diphtheria, I have found it of 
great service. I have not lost a single case since I have used 
the blue water in connection with the properly indicated 
homeopathic remedy. In cases of hydrocephaloid disease, 1 
have had equally surprising results. The blue principle is a 
great antiphlogistic.” 

Insomnia, Nervine Kefeut oe Blue and Violet. 

“ Dr. Babbitt, Dear Sir : — The blue lens I got from you last 
spring ( 1879 ), done me incalculable good in quieting my 
over-excited nervous system, producing sleep when every other 
sedative cither failed or left results more to be deplored than 
insomnia itself.” - Rev. JosEiMl Watte, AIalton, Ontario. 

Diarrhea, Canker, Insomnia and Ner\’ousness. 

“ Ceruleo works to a charm. I know of nothing I would 
prefer for the common ailments of mankind. It will eradicate 
canker, allay inflammation, quiet the nerves, dispel insomnia, 
etc. ... I cured an old soldier with ceruleo in two weeks, who 
had been troubled with diarrhea, every day for thirty years.'' 
J. P. Thorndvke, D. M. 
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CONstiPATiON, Diarrhea, Inflammations. 

From Luther Payne, M. D., Edinburg, Ind., Eclectic and 
Chromopath. 

“ With the yellow chromo lenses I have cured a number of 
cases of constipation, and have found these cures to be very- 
enduring in their character, and to be accomplished without 
griping or bad feeling. With the blue I have cured chronic 
diarrhea in various cases which have baffled the drug medica- 
tion of physicians. I have found the blue-charged water the 
best possible wash for inflamed eyes, for sore throat and for 
compresses for hot portions of the body.'' 

A P'EARFUL Diarrhea, Chromo-Homeopathv. 

From J. H. I'ui/roN, M. D., Montreal. 

“ I cured a violent diarrhea caused by overdosing with soiru^ 
cathartic pills, in a man of 30, gave only a dessert-spoonful of 
water, that had been exposed to the sun in one of the 
blue lenses for eight or ten hours. I added to the water a few 
pellets of aconite, 30th dilution. The cure was like magic. 
Instant relief from all pains and all stools, which ceased from 
the first dose, although the passjiges had been every ten 
minutes for the previous eight hours.'’ 

PT:male Diseases. 

Mrs. H., of Cincinnati, was subject to an exhausting men- 
strual flow eight days at a time, every three weeks. Jiy focus- 
ing the blue lens over the ov^aries for awhile each day, a little 
before the time for the menses, they were delayed to fully four 
weeks and the flow lasted only from two to four days with much 
improvement of health. 

The injections (vaginal) of blue-charged water which I take 
daily when possible, have a decided influence on my leucorrhea 
(whites).”— From a teacher. 

I consider purpuro better than ceruleo for leucorrhda. 

The wife of a chromopath in Cincinnati had an inflammable 
condition of the womb. She would take a large blue bottle of 
water which liad been ceruleanized and warmed in the sun, 
and after lying with her hips on a chamber, would slowly take 
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an enema of two or three quarts, letting it run off gradually 
jnto the chamber. All headache and nervousness would cease 
immediately. When ceruleo is scarce, a pint of it in two 
quarts of tepid water will answer. 

For Amenorrhea focus the red lens 15 minutes at a time 
uver each ovary. Magnetic hands held for some time over 
each ovary will also assist. 

For hard or dormant conditions of the womb, riibio orpur- 
puro would be useful to animate the parts. 

Chronic Diarrhea. 

B. F. Sinclair, D. M., of Lakewood, N. J., reports several 
fine cures, among others a lady who had to spend a hundred 
dollars or more each summer to hold her diarrhea in cjicck. 
I')r. Sinclair told her he had a new medicine called cerulco and 
ejave her a blue bottle filled with it. In one or two days she 
found herself mainly well, and wanted to know how she could 
get some more of that wonderful medicine. 

Sea-Sickness (JA?/ dc Mcr, Fr.). 

We have many cases in which ceruleo offsets nausea, but 
only two bearing directly on sea-sickness. Mr. Edward W. 
Parker, a banker of Little Rock, Arkansas, when he felt sea- 
sickness coming on, took ceruleo and was entirely relieved, 
both in going and coming over the ocean. lie declares that 
ceruleo is a sovereign remedy for sea-sickness.” This may be 
too strong an expression as it has not been tested in all kinds 
of cases. The following case is reported by Dr. Hicrv. 

“ A lady aged 54 years has always been affected with dis- 
tressing sea-sickness while riding in a sleigh or cars. She tried 
several thicknesses of blue tissue paper, charged with blue light 
over her stomach and took blue-charged water three or four 
times a day, while on a journey home, seven or eight hundred 
miles, and reported success.” 

Neuralgia, Constipation, etc. 

From Dr. J. Lemaitre, St. Florcntin, Yonne% France. 

"‘Monsieur: — W e have received your chromo disk and 
colored lenses in good condition. 
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“ For a long time I have suffered with an intermittent neural 
gia of the cardiac plexus, and at times, after a lively exercise 
or a violent effort, or especially on account of the cold, I was 
threatened with angina pectoris. I first applied the white 
light alone with tlic disk. It modified the evil by suppressing^ 
the pain. I have continued it, and it has proved very excellent. 
I had the same condition made furious by a severe cold, which 
healed in a few days. I am very rheumatic and affected witli 
a chronic constipation. The yellow-charged water has been 
taken according to directions, and now my bowels arc regular.” 

The Color Char(;ing for Brkaj), Water, Milk, etc. 

The following very fine experiments were made by Mme. 
Camille Lemaitre, St. Florentin, Yonne, Bourgogne, France 
(Translated) : 

** Intuitively, for a long time, I have desired to expose my 
body to the sun, and have felt impressed to follow your dircc- 
tionsr My husband has also taken the baths. Not having 
any red, yellow and blue bottles, I used panes of glass with 
these colors. Notwith.standing that, the effects produced upon 
water or food, under the action of particular stored-up rays, 
have astonished and surprised us. That a thing so .simple 
should not be in daily use by all, distrcs.ses u.s, as we sec by 
experiment that a glass of lukewarm water, heated by the 
yellow ray, is so gentle and so beneficent in its action upon 
tlfe liver, the gall-bladder and the bowels. 

“ My experiments particularly convinced me of the effect of 
certain rays as distinct from that of other ray.s. I used the 
red glass over a yellow vase .so as to act upon bread, milk and 
fruits. For many years I have had a very .sensitive taste. 
After they had remained a long time under a bright sun, 
I felt a spicy and peppery taste on my tongue from them. 
That which had been sun-charged had acquired a particular 
quality. My digestion became very active. Thus, under the 
red and yellow rays, the bread which in its ordinary state 
seemed heavy, became expanded and very much lighter. The 
milk which was exposed under a bright sun for three hours 
was made much more dige.stible. What an advantage this will 
be for the stcynachs of infants who are supported with difficulty 



COLOR VISION, AMAUROSIS, CATARAC I’. 


359 


upon certain kinds of milk when not able to receive the 
mother’s. 

“ As to water, since I have drank that which has passed 
under the sun, I do not wish any other. Ordinary water seems 
hard, acrid and heavy, and the same with toilet waters. The 
blue-charged water is so agreeable that the girls who have 
tried it want no other upon the skin. 

We have named the sun our great physician and sole 
chemist. * 

“ 1 wish to translate your book (‘ Principles of Light and 
Color’). Can I have your permission? [The work is now 
being translated into French. | 

“ My husband, Dr. Leniaitre, unites with me in expressing 
his admiration and acknowledgment of what you have done, 
and trusts that you may receive the cordial hand-shake of men 
\A\o know how to appreciate the utility, the greatness and the 
profundity of your labor.” 

The same lady since then, reported that she had saved a life 
by the blue lens. 

Pkrvkrsiox of Color Vision, Clricd. 

J. BLACKni’R\,D.M.,of Liverpool, England, reports a striking 
proof that chemical affinity, rules in vision as in other func- 
tions. A gentleman in business in South Africa was so per- 
verted in his vision that he tended to see everything blue. As 
the doctors did not understand the chemistry' of vision, they 
could not cure him and he became discouraged in trying to do 
business and came home to England, Dr. Blacki)urn, having 
noticed in this work that extremes of vision or anything else 
are balanced and corrected by their contrast, had him look at 
the sun through red glass, ten minutes at a time for three days, 
the result of which was that he was entirely cured. The phi- 
losophy of this is that the red elements of the retina were too 
feeble and too much perverted by blue elements. As similars 
repel and arouse, the red rays kindled the red forces of the 
retina so that they could absorb and harmonize the blue. 

Amaurosis, or Paralysis of tiik Rftina. 

Amaurosis proper is a paralysis of that part (T the optic 
nerve called the retina. As all paralytic conditions require the 
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yellow-orange light the amber lens would be the required 
power, and the patient should look at the sun through this 
lens, or if entirely blind should open and turn the eyes as if 
looking, in order to have the yellow light reach the retina. If 
the light should become painful, draw the lens immediately 
away for a moment, then look again. Repeat this several 
times. It is believed that some remarkable results in the cure 
of blindness by this method will tak^place, as it is the only 
method of reaching the exact point*o be healed. Blue is 
contra-indicated in amaurosis. 

Cataract. 

For cataract ! would recommend the purple lens. For both 
amaurosis and cataract, it is very important to take thermolume 
baths and massage to tone up the system. 

Ophthalmia. 

Ophthalmia and general irritability or redness of the eye 
needs blue light and cerulco as a wash. A compress wrung 
out of a ccruleo over the eyes on retiring at night, has produced 
a wonderful change. Spectacles of smoked-glass are of some 
value as a protection against the bright light reflected from 
snow or water, as they have a modified blue in them, but blue 
spectacles arc still better. 

Dandruff, Inflamed Scalp, Burns, Baldness. 

Dandruff and burns have been cured many times and re- 
markably by rubbing in ccruleo. A ccruleo compress is 
admirable for a burn, often taking away all pain as by magic. 
Purpuro, especially blue-purpuro could be alternated with 
ccruleo in cases of dandruff and baldness. Cerulco of coiw'se 
would be the water for rough or inflammable skin. 

.5 XXIX.— A General Summing up of Color Forces. 

I I. Ceruleo, or the Blue-Charged Water. 

Taking it altogether, this is the most wonderful medicine 
thus far brought before the world. 

It is an important nervine and soporific. 

It is the sa/cst and freciucntly the most thorough astringent, 
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often curing diarrhoea, dysentery, summer-complaint, when other 
medicines fail. 

It is a great antiseptic, and one which is safe. 

It is anti-inflammatory, curing gastritis very wonderfully, 
also colic, inflammation, flatulency, and even cancer of, the 
stomach, etc. 

It has repeatedly proved superior to all known medicines as 
a gargle for cankerous J||outh and sometimes for malignant 
sore throat. It is hcld^i the mouth or gargled for awhile 
then spit out, after which a couple of swallows should be drank. 

As a wash it is unequaled for inflamed eyes, burns, wounds, 
chapped hands, dandruff and hair that is beginning to fall out, 
and makes the skin as soft as silk. 

It is the proper wash after a sweat bath, because being as- 
tringent it closes the pores and j)revents taking cold. 

As an enema it is unequal ed for inflamed womb and vagina, 
and very much more safe than alum or ergot. 

As a wash it will darken red or sandy hair. 

2. Amrkko or Ykllow-Charckd Waphr. 

This also is one of the most important of medicines, for being 
nerve-animating, it reaches the highest source of ])ower. 

In several cases chronic constipation has been cured after 
the best known drugs had been tried in vain. 

It animates the liver and kidneys as well as the bowels. 

It is excellent for rectal enemas when the rectum or sphinc- 
ter muscle is dormant. 

3. PUKPURO, WaTKR CllARGKI) WITH PURPLK I.IOIIT. 

Purpuro is excellent for indigestion. 

Combined with some salt it is perhaps unequaled as a nasal- 
douche in catarrh. \ 

As a wash ceruleo-purpuro is excellent for the scalp in con- 
nection with ceruleo. 

As a vaginal enema it is'iLscd for leucorrhea. 

Red-purpuro would be especially good for a hardened womb. 

4. Rubio, OR Rp:j)-Ciiarop:d Watkr. 

Rubio is a blood-warming element. 
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As a red force develops the red, it tends to offset those pale 
bloodless conditions which arc called anaemia. 

The red lens or red disk focused over rheumatic parts, or 
over the ovaries in amenorrhea, is admirable. 

XXX. — COLOR-CHARCiKD SOLIDS. 

1. arc sometimes a convenient vehicle for solarized 
medicines when one is traveling, etc.^ 

2. Sugar of milk is signified by^^e suffix lac (Latin), as 
rubilac, red-charged sugar of milk, cerulelac, blue-charged 
sugar of milk, amberlac, yellow-charged sugar of milk — also 
vcrdlac, purpurlac, etc. 

3. Sugar is signified by the affix sac (Lat. saccharum), as 
rubisac, rcd-chargod sugar, also cerulesac, ambersac, purpur- 
sac, etc. Small homeopathic pellets of sugar are convenient. 

4. Gum Arabic or similar gums arc signified by the affix 
gum (Lat. gummi), as rubigum, red-charged gum arabic, amber- 
gum, cerulegum, purpurgum, verdgum, etc. 

5. These substances arc somewhat neutral in their nature 
with neither electrical nor thermal power preponderating much. 

6. Sugar of Milky of the granulated kind which will flow 
easily in and out of the lenses, is an admirable neutral sub- 
stance, whicli when put into these lenses will store up a large 
amount of medicinal power. I would recommend an amount as 
large as two or three peas for a dose. I caused a lad}" who had 
been so agitated by a fever that she could not sleep, to sink 
into a very comfortable slumber by as much of the blue-charged 
sugar as would lie on the point of m}^ knife, but the sleep be- 
came still deeper the next night by doubling the dose. She 
was delighted with it from the fact that it left no bad influence 
behind, as opium or chloral had done. 

7.— Den tition and Constipation. 

“ I have tried sugar of milk, charged with the blue lens on 
my little girl for diarrhea while teething, which was very bad, 
and it worked to a charm. I have also used pulverized gum 
arabic charged with the orange lens, on the same one for consti- 
pation and it keeps her as regular as need be.*’ — Geo. E. Bliss, 
M. D., Fowler, Mich. 
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8. I have already quoted several cases of excellent cures by 
means of sun-medicated solids. 

There is one thing that should be noted, which is that these 
refined elements work quietly and deeply through the human 
system, and so some thoughtless persons presume that they 
arc ineffective. A friend took an amber lens to cure his wife 
with, as he said she was badly constipated. After a few days 
lie met me and said that^e couldn’t see as the lens had any 
effect on her. “Is she still constipated ? ” I asked. “ No,” 
was the answer. She had been cured so quietly that she could 
not tell when it took place. 

9. — S I ’ I : R MATO R R 1 1 K A . 

It is very important to stop the waste of the precious life- 
fluid which so often leads to insanity or death, destroying some 
of the finest. Of course all private abuse must cease. A por- 
tion of the nerves of the lumbo sacral region of the spine, pass 
into the sexual system. In case of spermatorrhea, these nerves 
arc hot and feverish and must be cooled off. In case the 
patient should take the thermolume bath, green glass should 
he placed over the lower spine. This color is cooling and at 
the same time has sufficient yellow in it to give some stimulus 
to the nerves which are more or less depleted. If massage is 
used, passes should be made from this region outwTard and 
down each leg. A very important and effective thing is a 
ceruleo or verdo compress on retiring, made sufficiently warm 
by a cloth or towel over all to prevent chill. I-ying on the 
back must be prevented, even if necessary to tie a .spool or 
sharp piece of wood on it. 

10. — Uterine Enemas. 

I deem it important for both married and unmarried ladies 
to take vaginal enemas of ceruleo, not only for cleanliness but 
from its healing and antiseptic power. This is especially im- 
l>ortant after men.struation and will prevent those acrid con- 
ditions which lead to disease. The ceruleo should be warmed 
somewhat by adding a little hot water or otherwise. 

XXXI. — Solutions for the Transparent Lens. 

i. These of course, are not to be used for drinking, but for 
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focusing on different parts of the system. I shall not try to 
astonish the reader with Latin terms or mysterious hieroglyplu 
ics difficult to be written, feeling confident that piir*' ivatcr 
would be just as effective if called by its English name as if 
called aqua pnray that one drop would be just as much if writ- 
ten I drop, as if written i giitta, or i minimum, and that it 
would be just as accurately prepared if I should say mix, as if 
I should say miscc, misre cum aqua, S^c. 

Solution for Red or slightly Red OraN(;e : — 


Sodium Salicylate lo grains 

Tincture of iron lo drops. 


Mix and fill the lens with water. 

This is admirable for all cold and dormant conditions, bein^ 
warming to the blood and more or less animating to the 
nerves. It would be excellent for deficient menstruation if 
held over the ovaries, and suited to dormant kidneys when held 


just above small of back, each side. 

Solution for Blue : — 

Cupro-diammonium sulphate 2 drachms 

Tartaric acid i scruple 


Mix and fill the lens with water. 

If it is desired that a few of the warming rays should be 
transmitted through the lens, 20 drops of the sulphate would 
suffice, add 25 or more drops of Ammonia would add depth to 
the blue. Another solution for the blue which will admit 
more red rays than the above is as follows : — 

Solution of Indigo 25 drops. 

]^"ill lens with water and filter if necessary. 

A Fluorescent mixture. 

The following mixture which is more or less transparent to 
all the rays, being fluorescent, is remarkably attractive of the 
exquisite trans-violet forces : 

Quinine Sulphate i drachm 

Dilute Sulphuric acid to dissolve it. , 40 drops. 

For nervous persons soften with 20 grains Cupro-Sulphate 
of Ammonia, to give blue effect. 

As the sunlight partakes more or less of the nature of that 
which it passes through, it must carry the effects of the quinine 
and sulphur of this mixture into the system receiving it, and 
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thus have a refined tonic character, just as the first solution 
named above carries the effect of iron, sodium, carbon, hydrogen 
and oxygen and is exceedingly animating. 

Solution for Yfulow-Oranck. 

Potassium bichromate i drachm 

Mix with the water and filter. 

Laxative and animatflig to bowels and nerves generally. 

XXXTI. TliF IIVGIKNF OF C(na)R IN Drfss. 

I. White or lii^/U colored clothes tratismit more li<^ht to the body 
than those of any other color, while black or dark colored clothes 
absorb the light and degrade it into the coarser principle of ordi- 
nary heat. But the reader may say, Is not an ()l)ject white from 
tlie fact of its reflecting all the colors t How, then, can it trans- 
mit them ? The white reflects a large amount of all the rays, but 
all those rays which penetrate the interstices of a white garment 
sufficiently far, pass on as white ones beyond it from the repul- 
sive nature of all the thready while a black garment from its 
great affinitive attraction for all the rays greedily absorbs them 
and prevents their escape on the other side. A sufficient ]')n)of 
of this is the fact that a black or blue curtain will darken a room 
far more than a white or buff-colored one. But. the dark colored 
curtain of itself will be warmer than the white one. The experi- 
ments of Dr. I’ranklin, in which he put various colored cloths on 
the snow, are well known. The darker the color of the cloth, 
the more ddeply did the snow melt beneath it under the solar 
rays. But this did not signify that the black transmitted the 
heat most, but absorbed it, and the garment thii > warmed melted 
the snow because of contact with it. If the cloths had been 
])laccd some distance above the snow, the light colors, transmit- 
‘ing the heat most rapidly, would have melted the snow the most, 
just as we have seen that yellow and orange and red glass trans- 
mit more heat than the blue (XXfl.). The rule is that if radiant 
heat “ be entirely transmitted, no elevation of temperature is 
produced in the body through which it passes,'’ and the very 
fact that a body grows warm under the heat rays shows that 
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the rays arc not transmitted, but absorbed. For this reason 
black clothing is much more endurable in winter than in sum- 
mer, as it absorbs and will not transmit the heat away from the 
body, being in contact with it, while it also absorbs the sun’s 
rays and converts them more or less into heat. The fact that 
black is a good radiator of heat does not change the principle, 
for it radiates toward the body as well as away from it. 

2. As a tonic for the cuticle the full white light is doubts 
less unsurpassed, for wnich reason light-colored clothing has 
a more animating effect than the dark. A lady physician, who 
for years superintended the ladies’ department of a Turkisli 
Bath establishment, informs me that she can generally tell what 
ladies have been in the habit of wearing black from the withered 
appearance of their skin. A certain physiologist has declared 
that he can cure any person of a cold by causing him to wear 
white clothing for two days. The skin and its contiguous nerves 
being thus made active by the light, the lungs, liver and kidneys 
are far less burdened, and the external system becomes positive 
and able to resist noxious influences. Of course bathing, friction 
and pure air greatly add to this power. This animating principle 
of light comes from the thermal rays, especially the yellow as- 
sisted by the red. 

3. In a condition of fine health, white underclothes next to the 
skin are doubtless best, as they transmit more or less of all tlie 
rays. When a person, however, is very cold, pale and bloodless, 
red drawers and stockings arc admirable, and even red under- 
vests, in case the system is not too excitable. Red stockings 
are excellent, but if others are worn, red tissue paper can he 
wrapped around the feet and the stockings pulled over them. I 
have sometimes intensified the natural vitalizing power of red 
tissue paper by passing my warm magnetic hand over it several 
times, after which it has been able to warm the coldest feet, mak- 
ing some so hot in fact that the paper has had to be removed. Th(- 
same paper charged with white, and especially with red or yclhnv 
light, just before putting it on, would warm the feet in a more 
natural and penetrating way than the coarser heat of hot bottles 
or flat-irons. For hot pit of the stomach, bowels or spine, blue 
paper next tT) the skin and pinned to the underclothes would be 
admirable, and this could be made still more soothing as a seda- 
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tive and nervine by charging it with light under blue glass, h'or 
an over-heated and excited system, however, blue or lilac under- 
vests of rather thin material are desirable, for although the blue 
will absorb the heat rays more than yellow or red, yet it reflects 
the cool electrical principle and has a quieting effect. 

XXXlll. — 'I'he General Vagueness of Idea Concerning 

Colors. 

1. The darkness which surrounds the subject of light is so 
great as to be easily visible to any thoughtful mind. In fact 
.scientists of high standing, physicians, editors, professors, and 
men of general erudition in other matters, seem to be in dim 
eclipse as to the potencies of color and light as well as to their 
law of action. In this department they see men as trees walk- 
ing, and one co1(H' is abcnit the same as any otlier, or as all others 
combined. For these thousands of years has the sun been send- 
ing its resplendent power upon the world, and painting its lessons 
upon all things, and yet men’s eyes have not been oj^ened to see 
them, 'riiey stand in the midst of an infinite temple whose pil- 
lars and domes link the heavens and earth together, and yet they 
treat the matter almost as indifferently as they would a dark 
cavern, and arc ready to cast stones at those who, seeing more than 
themselves, attempt to lead others to witness the same. But as 
soon as men learn the great fact that the positive side of all 
force lies in tJic fine rather than t/ic coarse, they will gradually 
cease their cry of “ delusion,’' fanaticism,” etc., and finally be 
thankful that others have been able to lead them into nature’s 
diviner pathways. Men must first be taken u]) with the crude 
and the tangible, and with the more material side of things which 
is all right, as this must never be ignored, but now, after all these 
ages of failure in reaching interior principles, it is high time that 
they should attempt something in advance. I will mention a few 
examples of popular opinion, admitting also admiringly the great 
achievements of our scientists in the external phases of this very 
department of late years. 

2. General Pleasanton, oi Philadelphia, himself not a scientist, 
but a gentleman of much practical common sense, has laid the 
world under a debt of gratitude for his very useful experiments 
with blue and white light, in the development of vegetable, animal 
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and human life, and for his success in awaking public attention 
to so important a subject. To be sure this is only one small 
side of the question, a kind of a one-idea presentation of the sub- 
ject of light, but I am free to admit that if we were to be limited 
to one simple combination of colors, it is as good as any other, 
especially for our nervous and over-active Americans who get 
thereby the soothing blue, and the diversified power of white light, 
both of which become chemically intensified by being massed 
side by side. He has shown by actual experiments, too, how 
decidedly vegetation can be forwarded in its growth by a small 
amount of blue, combined with a large amount of sunlight, for 
which we must thank him. Having helped our common humanitv 
by means of experiments of so much value, we may easily for- 
give the utterly amorphous arrangement of matter in his book, 
and the many theories therein advocated whicli will scarcel}' 
stand a crucial test. The danger consists in putting so much stress 
upon blue as the pivotal color, and leading people to ado]:)t in all 
cases merely a single combination, which in some conditions of 
disease must be attended with danger just as in opposite con- 
ditions it might be. most lielpful. 

3. Dr. S. Pancoast y also of Philadelphia, has gone ^^one 
better” than Gen. Pleasanton, inasmuch as he has ascertained 
that there are two colors which have special potencies. ‘‘ Red 
and blue,” he says, “arc the only absolutely independent colors.” 
In his work just issued, called “ Blue and Red Light,’’ he has a 
chapter of great value in which he gives ten remarkable cures 
made under his own direction by means of blue and red light, 
the most of which I have quoted in this chai)ter. In this color- 
healing, being a pliysican, he has shown more discrimination 
than General Pleasanton, and his results arc pcrhaj)s more strik- 
ing. The rest of his work will be considered of but little 
value by most readers, being founded upon the old Kabl^alistic 
mysteries which, having pur.sucd “for over thirty years,” in con- 
iiectiori with experiments of his own. have seemingly blinded 
him to the far grander discoveries of the present. As a specimen 
of his style, notice the following remarks : “ All nature owes it.s 
every form and feature of physical life to Light, the mighty unit, 
not to seven riys. The ancients fully understood this, and they 
never thought of light as seven rays riding through space on 
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seven broomsticks, or waving on seven distinct sets of waves ; 
they knew accurately and pe*rfectly all that man can know of the 
secrets and mysteries of nature — of the essence and nature of 
light. * * * The ancients knew vastly more of the causal 
world than all the scientists from Galileo or Newton to the 
jDresent day have ever learned — incalculably more than the 
Tyndalls, Schellens, and other wave philosophers will learn for 
centuries to come, unless they go to these old sages and learn 
of them ” (p. 68). Such infatuation of our author may be ac- 
counted for by his having turned square around from the on- 
marching hosts of the present, and setting his face towards the 
presumed gods of the past, has marched steadily towards them. 
Turning briefly to look u[)on the scientists of to-day, they seem t(y 
be far behind himself and the ancients whom he follows, where- 
as the probable truth is, he and the ancients arc far behind them. 
Too many men are looking worshipfully to the past, and making 
])rogrcss, if at all, backward. The i)rogressive nature of man 
must, on the average, make the present better than the })ast, the 
future better than the present. The ancients had many grand 
minds in their midst but they lacked instruments, such as tele- 
scopes, microscopes, spectroscopes, and a hundred other things 
which, are absolutely necessary to exact knowledge. The printing 
press alone, to say nothing of the steam engine, the use of gun- 
powder which is the great peacemaker, the sewing machine and 
multitudes of other things, would overbalance in importance all 
of the inventions of the ancient world. Jhit what has this pro- 
found wisdom of the past taught our author, as manifested by his 
writings ? One tiling which he asserts repeatedly is that the 
lehole physical universe has lii^ht for its soiiree, it being the univer- 
sal motor, the' one prime source and cause of every motion of 
the universe,” etc. Men are ever prone to ride olf on one 
wheel of the universe and forget all the rest. Thales declared 
that water was the principle of all things, Anaximenes traced 
all things to aif% lleraclitus, to fire, others to electricity, etc. 
A knowledge of atomic law and chemical action will show that 
all of these elements and forces are merely sul)-agents or wheels 
in the great machinery of nature, none of which have any 
creative action. Such reasoning reminds one of a musician 
who should seize upon a single string of his harji and declare 

24 
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that all the music is to be found in that, the others being merely 
inferior members, dependent upon *the one. But I have not 
space here to refer to his many theories, and will simply notice 
an expression with reference to his favorite two colors : — “ Two 
rays produce the two opposite forces, or principles of light 
— the red, the positive, polarizing, integrating force or principle ; 
the blue, the negative, depolarizing, disintegrating force or prin- 
ciple” (p. 267). That the truth is exactly the opposite of what 
he states here must be quite evident from his own admissions in 
other places, in which he shows that the red is the heating, and 
the blue the cooling ray. But as heat is the melting, burning, 
disintegrating, and depolarizing principle, then must the heat 
ray, which is red, be the same ; and as cold is the crystallizing, 
})()larizing and organizing principle, so must the cold blue ray 
have the same effect. The Doctor’s medical practice .seems to 
be more correct than his theories, and I would have been thankful 
for more cases of his color-healing. Before leaving this book I 
would remark that I know of no ancient who had any but the 
crudest id.eas of color. Ansiotle ciillod ju’//criC>, w/iitc and Mid’ 
the three primary colors ; Pythagoras had jyc/Mu, red, ivhitc and 
black as tlie primaries ; Plato su]:)i:)Osed that an inward fire in the 
organ of the eye caiused the effect of light, just as Pythagoras 
recognized a hot vapor emanation as causing the same. Such 
ideas would not indicate that even these greatest of the ancients 
knew accurately and perfectly all that men can know of the 
secrets and mysteries of nature — of the essence and nature of 
light.” It is folly to let “ distance lend enchantment to the 
view,” to such an extent that mankind are to be considered as 
moving on a down hill grade ; for if all the great men belonged 
to the past, the present must be imbecile in comparison, while 
the future must sink into idiocy and ruin. 

4 The Scientific American, a paper with a deserved reputa- 
tion in the philosophy of mechanics, but evidently quite unin- 
formed with reference to the finer forces, has published a series 
of articles on the “ Blue Glass Deception,” as it terms it, which 
I answered at the time in the N, Y, Evening Mail, In these ar- 
ticles that paper presented an array of learned authorities, which, 
failing to designate the distinctive features of the different colors, 
and tearing down rather than building up ideas that are well 



VAGUENESS OF IDEA CONCERNING COLORS. 


371 


known and established, their general effect must have been to 
have deceived the public to afar greater extent than did General 
Pleasanton, whom they charged with the Blue Glass Decep- 
tion.” I will quote simply one point as a specimen of its assump- 
tions: — “ In some instances where it is desirable to diminish the 
intensity of light, blue glass may be used ; but any mode of shad- 
ing the light, as by ground glass, thin curtains, would without 
doubt serve equally as well.” In other words, according to this 
paper, blue has no particular potency, and acts sim])ly as a prin- 
ciple of shadow, thus being a kind of superfluity in nature wliosc 
place is better supplied with black. It is higli lime that the 
Scientific American had learned ist, that tlie blue has a great 
and special chemical power quite different from the solar rays as 
a whole, and quite different from other simple colors ; 2dly, that 
the blue developes ])hosphorescence, while shadow will not, the 
red will not, the yellow will not ; 3dly, the blue will develope 
germination while the yellow and red tend to destroy germina- 
tion ; 4thly, blue light will dash a bottle of hydrochloric acid 
into atoms, while red, or orange, or yellow light, or shadow will 
do nothing of the kind ; Sthly, blue light will darken the salts of 
sensitive metals, as in the case of photography, whereas tlie ther- 
mal rays cannot; 6thly, blue is caused by fine vibrations which 
arc cooling in their nature, as shown by the thermometer as well 
as by sensation, while the red and yellow are caused by coarser 
vibrations of a warming character. It is sad, then, that the pub- 
lic should be so misled by an influential palmer whose words are 
(juoted far and wide and whose authority gives weight to its ut- 
terances. The blue also destroys animalcules as will be seen. 

5. The Liberal Club of New York, which meets at Science 
I lall, and embraces some gentlemen of fine attainments and rc‘al 
acumen, had a lecture and discussion on the Blue Glass Cure, 
some time since. The lecturer, though ])resenling many points 
of historical interest on the subject, made it his main business to 
criticize the positions of General Pleasanton. He, like some 
other members of the Liberal Club, had been misled by the so- 
phistical arguments of the Scie?itific ^ bncncan,{\\u\ on the whole, 
although many good things were said, the audience must have left 
with their ideas more mixed than when they came. I he lecturer 
evidently could not see that one color had any special advantage 
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over another or over all of the colors combined, as signMed in 
the following language, when speaking of the healing power of 
light : — ‘'We do not believe that this is increased by any electro- 
magnetism developed by the interposition of colored glass, for 
the unmodified sun-light is capable of producing all the beneficial 
effects which are now erroneously attributed to some added in- 
fluence of blue glass.’* This is an assertion unsustained by facts, 
and contrary to any correct deduction, as according to his own 
experiments the full white rays of the sun coming through clear 
glass were far hotter than those which came through blue glass, 
or through blue and clear glass in equal proportions. Even if 
we wholly omit the wonderful chemical powers of the blue, is it 
not plain that its coolness alone would render it more suitable 
for inflammatory or feverish conditions than the full power of 
the sun ? The remark is often made that “ we should use the 
pure light of the sun as God and nature have given it to us.” 
This is very plausible and very delusivt\ for, as we have alread}' 
seen, although the pure white light is best for ordinary use, and 
especially for well persons, yet in certain conditions of disease 
the blue is best, in other conditions the yellow, in other condi- 
tions still the red or orange. On the same plan we may takt^ 
water as nature has furnished it, but is it not often best to take 
hot water, or cold water, or filtered water ? It is well to take 
pure air as nature provides it, but suppose the blood is badly 
deoxidized and dormant, would it not be iKseful lo take a little 
oxygen alone at times to bring about harmony, or to have the 
air changed to greater heat or cold according to conditions ? Hut 
man is ever modifying nature in his food, sleep, clothing, luc'di- 
cine.s, and it would be the merest empiricism to attempt to restore 
the sick- by giving vegetables, meat, etc., in their ordinary un- 
changed condition. So in sunlight, one of the mightiest of all 
agencies, we shall be empirical if we do not in one case admin- 
ister the electrical rays, in another the thermal or luminous, in 
another the concentrated rays, etc., according to conditions. At 
the same meeting of the Liberal Club, a learned doctor arose 
and advised J;he people to “ cover the whole windows with blue 
glass if they chose as a process of shading their rooms, but to 
avoid the checker-board process advocated by General Plc^isan- 
ton.” Thus the people were counselled to adopt a plan which 



A WORD TO PHYSICIANS. 


373 


would be positively dangerous in many cases, especially if it is 
to be occupied constantly. Seeing the blind thus ever leading 
the blind, until people fall into the ditch, and seeing a divine 
cause thus imperilled, by those who should understand the meth- 
ods of human upbuilding, is my excuse for dwelling thus long 
on the subject, and for aiming to establish a definite system of 
rules founded on Nature, whose paths arc ever those of peace 
and harmony. 


A Word to Physicians. 

While physicians arc doubtless as noble as any class of pro- 
fessional people in the world, and perform many self-sacrificing 
deeds for the good of the suffering, for some of which they never 
expect any remuneration, yet like all other people, some of them 
have their selfish side and their hard side. While some grand 
natures among the medical fraternity are rejoicing in the newly 
discovered power of light, yet it is very common for practitioners 
to turn from the matter almost without examination and exclaim 
“fanaticism,” “ humbuggery ! ” Two things lead them to this 
course, ist, if the people can thus heal themselves with light it 
will tend to destroy the physician’s practice ; and 2(lly, it seems 
impossible that so soft, intangible and noiseless a thing as light 
can have any special power to lieal, and having been educated in 
the old medical rut, few have the force of character to enable 
them to get out of it sufficiently to examine an entirely new 
thing. As to the first point I would say, I'ellow Physicians, 
dare we look into our mirrors and ask the person therein revealed, 
if he is so bavSe a creature as to let the sick and suffering and 
discouraged humanity around him moan and die rather than have 
his income diminished } If so, he is unworthy of the grand title 
of physician or philanthropist, and the world at large who are 
quick readers of human motives will gradually dismiss him and 
press onward to these “ waters of life ” without his aid. If, how- 
ever, he can learn to put his whole soul into the upbuilding of 
his patients with a feeling that he must cure them, by whatever 
agencies of earth or heaven, he will not be allowed to suffer 
greatly even in his earthly ledger, while his celestial balance ac- 
count will be triumphantly in his favor. The truth is that the 
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physician will often be needed for the scientific administering of 
light, and this though unequaled in some things must also be 
supplemented by other agencies and by the utmost skill that can 
be brought into action. Even then he must find himself duly 
humbled at times by cases which will conquer him. Chromop- 
ATHV is based on eternal truth, and the sooner any great truth 
is adopted, the better it is for all concerned. As to the second 
point, it should be remembered that the mightiest worlds are 
wafted on the breath of gravitation which is incomparably more 
intangible and subtile than light, and hence the exquisite and soft 
character of a force should always be construed in its favor as 
an element of power instead of weakness. It should be remem- 
bered that man occupies the highest scale of refinement in the 
realms of visible being, consequently the elements which best 
administer to him must be refined. One great advantage in the 
finer forces, is that they animate not merely the physical nature, 
but enkindle the mental and moral faculties into greater activity, 
whereas grosser elements frequently quicken only the lower 
animal nature. I appeal, then, to physicians in behalf of hu- 
manity, in behalf of their own ultimate success and their own 
full-orbed development as men of power and skill, and truth, to 
give loving audience to the great achievements of light and its 
sublime source in the sky, whose chariot wheel is hinged upon 
the heavens and must continue to roll on with its almost om- 
nific power, however much puny man shall oppose. Mount the 
great wheel-work of nature and it will bear you onward trium- 
phantly : oppose it and it will crush you. 

XXXIV. Summation of Points in Chromo-Therapeutics. 

1. Chromo-Chemistry ^ves us the basis for the first time of an exact 
and exquisite Materia Medica, 

2. Chromopathy deals with more refined and penetrating elements than 
Allopathy, Hydropathy, or Electropathy, 

3. The power of Red to stimulate the arterial blood and arouse the 
system is shown not only in drugs but in cases of healing by red light. 

4. The red is injurious in 07fer-excited conditions. 

5. ^ The yellow aided by some orange and red, is the central principle of 
Nemous Excitement as shown 1st, on principles of Chromo-Chemistry ; 
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2iUy^ hy the potencies of drugs in which the yellow^ ctc.j predominate^ and 
yU)\ by the action of yellow light in disease. Yellow is especially predom- 
inant in laxatives and purgatives^ and cofubined with a fair amount of 
red or orange^ forms the leading element in Cerebral Stimulants^ Emetics^ 
Diuretics ^Diaphoretics^ Tonics^ Rubefacients^ Emmenagogues^ etc.j the red 
being especially decided in the latter two, 

6. The yellow is injurious in all over-acthe^ nervous conditions^ such ds 
Delirium^ Diarrhtva^ Sleeplessness, etc,, and is the most decided principle 
in poisons, 

7. The Violet, Indigo and Blue arc Refrigerant, Astringent, Nervine, 
Soothing, Anti-Inflammatory, etc., the violet being more directly soothing 
to excited 7 ierves and the blue to excited blood. This is proved not only 
by principles of Chromo-Chemistry, but by a large number of well kmnon 
drug potencies in which these colors rule, as well as by these colon's in light 
as attested by the treatment of many diseases. 

8. Blue and Violet are contra-indicated in dormant, cold conditions, 
such as paralysis and mafiy chronic diseases. 

9. Substances charged with the different colors of light possess the same 
hind of potency as the direct rays themselves, as attested by various cases 
of disease treated therewith. 

I o. Pure Sunlight is the best for the geiieral use of man and nature, is 
vitalizing to the general system, especially to the skin, and in wafnn seasons 
is particularly stimulating and healing. Tumors, Colds and many other 
diseases have been cured powerfully by if. 

1 1. The Lack of Sunlight induces a long catalogue of diseases, such as 
scrofula, impoverished blood, consuitiption, paleness, numtal imbecility, etc., 
etc. 

12. Strong and hot Sunlight is injurious to hotbrains (as i)i sun- 
stroke), 7 veak and over-sensitive Eyes, etc. 

13. We have seen that the color potency 7 vhich each khid of glass trans- 
mits is not to be determined entirely by its appearance : thus cobalt (maza- 
rine) blue glass presents a ve^y deep and fine blue luith an almost imper- 
ceptible amount of red to the eye, and yet as tested by the prism it admits 
blue, indigo, violet, green, orange, red a fid thermel, and is thus imperfect 
as a glass for the cool principle, scdiile blue glass colored 7 vith the cupro- 
sulphatc of Ammonia would be far superior. We have seen that although 
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ihe red is the hottest visible colar, yet that red glass does not transmit as 
much heat as the orange or even yellow glass; hence glass must be used 
according to the poiver it transmits^ and not entirely according to what if 
appears to the eye, 

14. Blue and violet light are best for inducing sleep in 7 iervous condi- 
tions^ but narcotics have both thermal and electrical colors which first excite 
and then depress the systetn. 

15. The Ihertnolnme is a powerful instrument, coficentratcs light 
on the vdiolc body at once, places color forces on any part of the body, 
according to its needs and combines sweating udth a strontj vitalizing, 
purifying and antiseptic agency. 

16. The Chromo-Disc is an instrument which concentrates the rays 
mainly by reflection, and the Chromo-Lens another instrumcJit which con- 
centrates them by refraction, and both are bitendcd to throw great power on 
any part of the body which may be the most affected, and thus develop a 
rapid action. 

0 

17. The general philosophy of Chromopathy tv ill lead us lo apply ihe 
electrical rays through blue or indigo glass for all infiammatory, feverish, 
relaxed, nervous and over-excitable condithms, to apply the red rays through 
ruby glass, to arouse the arterial blood, the purple rays through purple 
glass to animate the venous blood and the digestive systetn, the yellow and 
orange and red rays through yellow or orange glass to awaken the nervous 
system a fid kindle new action in dormant bowels, kidneys, lungs or in cold 
and paralyzed parts. The cupro-sulphate blue glass already described is 
the coolest of all ; when combined with an equal amount of white light 
through white or clear glass it is warmer, but less warm than white light 
alone ; the orange, especially the red-orange, is the ivarmest of all, and when 
combined with an equal amount of white light the effect is made more coid- 
ing. Of course solutions of different colors, or even thin colored drapery can 
be used in the place of glass. The same general principles as the above, 
applied differently, should rule in Dress, 

18. We see, then, that every color has its own peculiar power, different 
from all the colors as combined in white, or from each of the other colors 
when taken singly. To say theit each or all of the colors have pretty mivh 
the same character, and that none of them have any very special potency, os 
is too generally done, is to assert that the universe has been filled with a 
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mcaningkss array of hues which are quite tuorihless except as they gratify 
humafi fancy, 

19 . Jf these principles of Chro7nopathy are founded on vnmutable truths 
physicians who oppose thc7n are projecting hootnerangs which shall rebound 
directly into their own faces and into the Jaccs of the suffering community 
who are confiding their Inrs into their hands. 

We have thus in light, color and other fine forces, the basis of 
a nobler philosophy of cure which must rule in the future, from 
the fact that refined elements alone can be adapted to the higher 
nature of man, who is himself the most refined portion of the 
known universe. The coarser elements of his nature can be built 
up with food or with what may be called food medicines. 

If drugs are to be taken, only the purer and finer kinds should 
be administered, and these should be kept in bottles whose color 
is consistent with the nature of the medicine itself. As this is a 
department of science in which our druggists and chemists them- 
selves are very deficient, a hint will be in place here. Alkalies, 
cathartics, emetics, diaphoretics, diuretics, and stimulating sub- 
stances should be kept in orange or amber colored bottles, while 
acids, astringents, sedatives, refrigerants and soporific elements 
should be kept in blue bottles. Iwen diffused light would have 
some influence in refining and increasing the properties of the 
enclosed drugs; but if the full sunlight, or even gaslight, could 
fall upon them for a time each day, their effect when taken would 
become more penetrating, refined and enduring. 

In the chapter on Chromo Culture of Vegetable Life, it will 
be shown that the red is most active in developing the repro- 
ductive principle in plants. From its power over nervous action, 
the yellow may be supposed to be most active in animal life, 
aided also by the red. In proof of this. Dr. Downes and Mr. 
Blunt, in a paper read before the Royal Society, showed that yel- 
low generates animalcules most rapidly, and red next, — that blue 
light destroyed animalcules, and even white light would prevent 
their forming. We know the warm light of summer will gene- 
rate insect life, while blue light will destroy it, from its axial 
principle. In yellow fever and other malarial conditions of the 
system in which animalcules are abundant and produce putridity, 
blue glass must be invaluable. Sec next chapter, VIII. 
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CHAPTER SEVENTH. 

CHROMO-CULTURE OF VEGETABLE LIFE. 

1. Review of Ground already Covered. 

In Chapter Fifth on Chromo-Chemistry, the following cleparl- 
nients of this subject, have already been considered : — 

1. The law of Chemical Repulsion, by means of whicli cer- 
tain color-potencies in the sun-light and atmosphere stimukilc 
the same color in plants (XIX, i). 

2. The brilliancy of plants, and other substances, depends 
upon the amount of sunlight which they receive (XIX, 12). 

3. The germination of Plants is brought about by the electri- 
cal colors through chemical affinity (XX, 9). 

4. Chlorophyl, the green coloring matter of plants, is formed 
by chemical affinity (XX, 10). 

5. The formation of the bark of trees (XX, 1 1). 

6. The green coloring matter of leaves may be formed under 
the light of a lamp, but not under a Drummond light (XX, 12). 

7. The development of flowers, and the perfecting of their 
reproductive principle, require both thermal and electrical l ays 
(XX. 13). 

8. Why flowers incline to the sun (XX, 14). 

9. How the harmonic contrasts of flowers are develoi)ed lyv 
chemical affinity (XX, 15). 

H. Germination. 

I. The Electrical Rays penetrate more deeply into the soil and 
cause more rapid genninatiotiy as well as more rapid sub-sod 
^growth than the thermal rays^ or than both thermal and elect nud 
combined as in white lighty or than shadoiv. The reason of 
this rapid growth as explained under the law of Chromo ro- 
pulsion (Chap. P'ifth, XIX), is, that the blue principle of 
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must stimulate into greater action, the same principle of 
plants, which is so abundant in their green parts, and it may 
also awaken their chemical activity, in connection with the soil 
wftich abounds in thermal elements. VVe have already seen 
that the electrical rays penetrate the soil more deeply than the 
thermal, because the affinitive thermal elements of the soil draw 
tliem on, and probably, too, because they are more fine and pen- 
etrating than the others. Robt. Hunt, after trying a great num- 
ber of experiments with different colors, says ; — “In ev'ery in- 
stance, germination was set up by the agency of the radiations, 
wliich had permeated the blue glasses in a less time, and at a 
greater depth in the soil, than in comparative e\j)eriments in 
which the seed was exi)osed to the full influence of light, and 
its associated radiations, as combined in the ordinary solar 
beam,'* and declares that “ the genii itiatiou of seed is more rapid 
under the influence of the actinic {electrical) rays, separated from 
the luminous ones, than it is under the influence of the com- 
bined radiations, or in the darkd (^Researches on Light, p. J24.) 
We have already seen that the thermal rays tend to impede or 
<lestroy germination, and most plants cannot germinate at all 
under the influence of the full white light, for which reason 
seeds and sprouts must be shut out from the light by being 
buried in the soil. 

2. Mr. Charles Lawson of lidinburgh, wrote a letter to Ibo- 
fessor Robert Hunt concerning the germination of seeds, whicli 
strikingly illustrates this subject. I (jiiote the following from 
it:-— 

‘‘ It is our practice to test the germinating powers of all 
seeds which come into our warehouses before we send them 
out for sale. Our usual plan formerly was, to sow the seeds to 
be tested in a hot-bed or frame, and then watch the progress 
a]](l note the results. It was usually from 8 to 14 days before 
we were in a condition to decide on the commercial value of the 
seed under trial. My attention was, however, directed to your 
excellent work ‘ On the Physical Phenomena of Nature,’ about 
five years ago, and I resolved to put your theory to a practical 
l^cst. I accordingly had a case made, the sides of which were 
formed of glass, colored blue or indigo, wliich case I attached to 
^ small gas stove for engendering heat ; in the case shelves were 
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fixed in the inside, on which were placed small pots, wherein the 
seeds to be tested were sown. The results were all that could 
be looked for : the seeds freely germinated in from 2 to 5 days 
only, instead of from 8 to 14 days as before. I have made some 
trials with the yellow ray in preventing the germination of seeds 
which have been successful ; and I have always found the violet 
ray prejudicial to the growth of the plant after germination.” 

The last remark should not be construed as meaning that 
the violet in combination with thermal rays, was prejudicial 
to the growth of a plant, but rather the violet alone. The violet 
or blue, may be made a means of intensifying the thermal rays 
when properly combined with them. 

3. “The effect of red or calorific rays,” says Prof. Hunt, “is 
to produce rapid evaporation from the soil, and the surface of 
the plants ; even when this evaporation is met by an increased 
supply of moisture, germination is much retarded, and the young 
plant grows slowly, its leaves assuming a brown or red tint, 
showing that the chlorophyl — the coloring matter of healthy 
leaves — is prevented from forming” (p. 378). For fuller ac- 
count of this process of germination, see Chapter P^ifth, XX, 9. 

III. Healthy Growth above Ground 

Requires the thermal as ivell as the electrical raySy for with the 
electrical rays alone or in darkness, plants become tender and 
watery. Woody tissue consists of lignin and other of the harder 
parts of plants in which carbon, being a very prominent element, 
the yellow rays are of the first importance, being those which 
propel the atmospheric carbon into the plant, as was seen in 
chromo-chemistry, the yellow propelling the yellow. Experi- 
ments show that as soon as tho first plumules (leaf buds) appear 
above the soil, it is necessary to have a plenty of luminous and 
heating as well as electrical rays. Professor Hunt’s experiments 
show that the woody substance was formed most rapidly under 
a medium in which the yellow (luminous) rays were most abund- 
ant, next to which in power came a white medium admitting all 
the rays ir^ abundance, then a red medium in which the heat rays 
were most active, and least of all a blue medium with the electri- 
cal rays in greatest abundance. “ If the ypung plant,” he says, 



florescence and reproductive function of plants. 381 

‘‘ continues to grow under the influence of the rays which have 
permeated the blue, it will for some time grow with great rapid- 
ity, producing, however, succulent stalks which soon perish. 
Even in the earliest stages of growth it will be found that the 
plants grown in the full sunshine, or under the influence of yeb 
low or red media, representing the luminous and calorific princi- 
ples, give a larger quantity of woody fibre and less water than 
those. grown under actinic influence.’* In IVof. Hunt’s e.xperi- 
ments through the blue medium, many thermal rays were ad- 
mitted, according to his own estimate, or the plants could not 
have had the very rapid growth which he speaks of. It is not 
probable that plants could grow at all under mere thermal or 
mere electrical rays. Dr. Edward Newberry, of New York, has 
shown me plants grown under blue glass in which only a com- 
paratively small amount of the thermal rays were admitted, 
whose growth had been greatly more rapid than those under 
white light, but their substance was very feeble and imperfect. 
In his experiments, however, with red-leaved plants, the blue re- 
tarded their growth, there evidently being too little of the blue 
element in them for the blue rays to act upon as a stimulus. 

IV. Florescence and the Reproductive Function of 

Plants, 

Require especially the calorific rays on the thermal side of 
the question, and an abundance of oxygen on the electrical, “ I 
have rarely succeeded,” says Prof. Hunt, in getting jdants to 
flower under the influence of any of the media which cut off 
those rays usually termed the calorific rays. For instance, under 
intense yellow, deep blue, or very dark green glasses, however 
carefully the plants may have been attended to, there was seldom 
any evidence of the exertion of their reproductive functions. 
^ By removing plants when in a healthy condition from the 
influence of isolated light or actinism, to a situation where they 
may be exposed to the effects of those heat radiations which arc 

the least refrangible class, flowers and seed are rapidly pro- 
duced.” (p. 237.) 

We have already seen in Chapter P'ifth, XX. 13, from the ex- 
periments and opinions of Priestly, Scheele, Ingenhousz, and Saus- 
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sure, that flowers require more oxygen than any other portion of 
the plant, and will not be developed without it. For this reason 
they should not be shut up too much in qlose air, and must also 
have heat and moisture for their finest unfoldment. But mere 
heat in its coarser forms will not answer, the grade of heat which 
is manifested in the red color being necessary, as has been 
shown by experiment. ‘‘ If the red rays are obstructed^ floxvers 
will not fornil' The thermel also combines with the red in the 
process of florescence. 

V. l^LUE AND Transparent Glass for Hot Houses, etc. 

I. While blue glass by the side of an equal quantity of clear 
glass does not increase the heat within an enclosure, a large 
proportion of clear glass, with a small proportion of blue com- 
bined, must add considerably to the heat, according to the ex- 
periments of General rieasanton of Philadelphia, and acconl- 
ing to a principle which we have seen to be true, namely, thal 
the greatest possible heat is developed by combining a certain 
amount of electricity with therniism. General Pleasanton con- 
veys the impression, however, that an equal amount of blue and 
clear glass causes a greater heat than clear glass alone, but 
this is disproved by all experiments that T have ever known on 
the subject. We have seen that orange colored glass transmits a 
greater heat than red glass itself, or even than transparent glass. 
Why is its heat greater than that of the red glass as long as the 
latter transmits red and thermel, the very hottest of all th( 
rays ? Evidently because the orange glass transmits not onl) 
these hot rays but a small portion of blue and green as an in ten 
sifying principle. In the same way when General Pleasanton 
arranges his Grapery with only one-eighth of his lines of glass 
blue, and the rest transparent, the electrical rays transmitted by 
the blue, seizing the contiguous and affinitive portion of the white 
rays, create such a chemical activity as to increase not only tlu 
heat, but the potency of all the rays, as both theory and practice 
show. It occurs to me that if a strip of red glass three or more 
inches wide on one side of the blue, and of orange on the othei 
side, and then a half a dozen lines of clear glass would create 3 
still greater chemical jiower as there would then be masses of at 



BLUE AND TRANSPARENT GLASS FOR HOT HOUSES. 383 

tinitive rays thrown side by side. If the red should be consid- 
ered rather exciting, a yellow glass would perhaps be almost, if not 
quite equally good, especially to place on one side of mazarine blue 
glass, while the orange or red-orange is on the other side. Suclx 
an arrangement would seem especially desirable for conserva- 
tories in which the leading object is to develop flowers, as we 
have seen that the red principle which passes freely through 
both orange and yellow glass, is a necessity in floriculture. 
Where flowers are the leading object, another combination would 
probably be still better, namely, a half a dozen lines of clear 
glass, and then a line of red or red*orangc glass, with a strip of 
blue on each side. 

2. The Ilcat caused by having every eighth row of glass of 
mazarine blue, and then seven rows of ordinary transparent glass 
in the grapery of General Pleasanton, is dcscrilx^d as follows in 
“ Blue and Sun-Lights” : — “On the 31st day of March, 1872, I 
visited my farm to give directions to apply heat to start the 
growth of the vines in my grapery at the commencement of the 
season. The weather was very cold, patches of ice and snow 
lay in places on the fields, which the sun shining with great bril- 
liancy was unable to soften or melt. In the open air, protected 
from sunlight, the thermometer (F) marked 34^', 2^ above the 
freezing point of water. On entering the grapeiy in which there 
had been no artificial heat from fuel of any kind for the space of 
nearly a year, my son and myself were astonished at the great 
heat that there was within it. On examining the thermometer 
which hung on one of the middle posts of the grapery, completely 
sheltered from the sunlight, about 4 feet from the floor, we were 
amazed to find that it marked iio^ F. Here was an increase of 
76° of temperature over that of the outside air, and produced by 
a film of glass not exceeding one sixteenth of an inch in thick- 
ness, but associated as blue and plain glass. ^ I have had oc- 
casion to observe since that date, that during the passage of 
strong sunlight through the blue and plain glass of the gra])ery, 
the temperature through the day within the grapery varied from 
100° to 115° (F.), while that without, at the same times of the 
day would range from 32"^ upward to 60 or 65° ” (p. 46). 
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VI. The Marvelous Vegetable Growth 

I. Caused by this arrangement of blue and clear glass is 
thus detailed by General Pleasanton, the account of which has 
already attracted attention on both sides of the ocean : — “ On a 
venture I adopted (caused) every eighth row of glass on the 
roof to be violet colored,* alternating the rows on opposite sides 
of the roof so that the sun in its daily course should cast a beam 
of violet light on every leaf in the grapery. Cuttings of vines 
of some twenty varieties of grapes, each one year old, of the 
thickness of a pipe-stem, and cut close to the pots containing 
them, were planted in the borders inside and outside of the grap- 
ery, in the early part of April, 1861. Soon after being planted 
the growth of the vines began. Those on the outside were trained 
through earthen pipes in the walls to the inside, and as they grew 
they were tied up to the wires like those which had been planted 
within. Very soon the vines began to attract great notice of all 
who saw them from the rapid growth they were making. Every 
day disclosed some new extension and the gardener was kept 
busy in tying up the new wood which the day before he had not 
observed. In a few weeks after the vines had been planted, the 
walls and inside of the roof were closely covered with the most 
luxuriant and healthy development of foliage and wood.” 

In the early part of September, 1861, Mr. Robt. Buist, Sr., 
a noted seedsman and distinguished horticulturist, from whom I 
had procured the vines, having heard of their wonderful growth, 
visited the grapery. On entering it he seemed to be lost in 
amazement at what he saw ; after examining it very carefully, 
turning to me, he said, General ! I have been cultivating plants 
and vines of various kinds for the last 40 years ; I have seen 
some of the best vineries and conservatories in England and 

* To call Mazarine blue glass violet colored,” is a misnomer, and an error 
which is quite too commonly adopted by the public in general. The use of this 
word was corrected by the General in another place. I once inquired of a dealer in 
New York if he kept violet colored glass. He said he did and forthwith showed me 
some mazarine blue glass, T informed him that it was not violet. “It isn’t, hey?” 
said he triumphantly, and forthwith lighted a match and held it behind it, as dealers 
are apt to do, thus giving it a reddish appearance near the light. I informed him 
that the redness qamc from the red light of the match, and that sunlight was the true 
test of color, holding it up to which only the sharpest perception could see any red 
at all. It is really nearer an indigo than a violet. 
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Scotland, but I have never seen anything like this growth.’ He 
then measured some of the vines and found them 45 feet in length 
and an inch in diameter at the distance of one foot above the 
ground ; and these dimensions were the growth of only five 
months ! He then remarked. ‘ I visited last week a new grap- 
ery near Darby, the vines in which I furnished at the same time 
I did yours ; they were of the same varieties, of like age and size 
when they were planted as yours ; they were planted at the same 
time with yours. When I saw them last week they were puny^ 
spindling plants not more than five feet long, and scarcely in- 
creased in diameter since they were planted — and yet they have 
had the best possible care and attendance ! ’ The vines contin- 
ued healthy and to grow, making an abundance of young wood 
during the remainder of the season of 1861.” 

2. In March, 1862, they were started to grow, having been 
pruned and cleaned in January of that year. The growth in this 
second season, was, if anything, more remarkable than it had 
been in the previous year. Besides the formation of new wood 
and the display of the most luxuriant foliage, there was a won- 
derful number of bunches of grapes, which soon assumed the 
most remarkable proportion.s — the bunches being of extraordi- 
nary magnitude and the grapes of unusual size and develop- 
ment.” 

3. ‘Tn September, of 1862, the same gentleman, Mr. Robert 
Biiist, Sr., who had visited the grapery the year before, came 
again — this time accompanied by his foreman. The grapes were 
then beginning to color and to ripen rapidly. On entering the 
grapery, astonished at the wonderful display of foliage and fruit 
which it presented, he stood for awhile in silent amazement ; he 
then slowly walked around the grapery several times, critically 
examining its wonders ; when taking from his pocket paper and 
pencil, he noted on the paper each bunch of grapes, and estimated 
its weight, after which, aggregating the whole, he came to me 
and said, ‘General ! do you know that you have 1200 pounds of 
grapes in this grapery ’ On my saying that I had no idea of 
the quantity it contained, he continued, ‘you have indeed that 
weight of fruit, but I would not dare to publish it for no one 
would believe me.’ We may well conceive of his astonishment 
at this product when we are reminded that in grape growing 

25 
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countries, where grapes have been grown for centuries, a period 
of time of from five to six years will elapse before a single 
bunch of grapes can^3e produced from a young vine, while before 
’him in the second year of the growth of vines which he himself 
had furnished only 17 months before, he saw this remarkable 
yield of the finest and choicest varieties of grapes/’ 

4. During the next season (1863) the vines again fruited and 
matured a crop of grapes estimated by comparison with the yield 
of the previous year to weigh about two tons (4000 pounds !) ; the 
vines were perfectly healthy and free from the usual maladies 
which affect the grape. By this time the grapery and its products 
had become partially known among cultivators, who said that such 
excessive crops would exhaust the vines, and that the following 
year there would be no fruit, as it was well known that all plants 
required rest after yielding large crops ; notwithstanding new 
wood was formed this year for the next year’s growth, which 
turned out to be quite as large as it had been in the season of 
1863, and so on year by year the vines have continued to bear 
large crops of fine fruit without intermission for the last nine 
years. They are now healthy and strong, and as yet show no 
signs of decrepitude or exhaustion.” 

5. The following is quoted from a letter of Commodore Golds- 
borough of the IJ. S. Navy, to Gen. A. J. Pleasanton, with refer- 
ence to plants grown under alternate blue and clear glass : “ In 
a very short time the plants began to manifest the effects of the 
remarkable influences to which they had been subjected. Their 
growth was rapid and extraordinary, indicating unusual vigor, 
and increasing in the length of their btanches from an inch and 
a half to three inches, according to their species, every 24 hours, 
as by measurement.” 

In the above experiment there was evidently too much blue 
to develope hard and healthy conditions of the plants. 

VII. Ih.ANTS WHICH BECOME WITHERED AND PaRCHED 

By too uiucJl of tJic I J ten mil raySy arc properly revivified by the 

affinitive bine and violet rays, 

I. Gen. Pleasanton gives an account of an experiment which 
Mr. Buist made with a number of geraniums, many of which 
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became sickly, some died, some lost their leaves, and others the 
brilliancy of their colors. “ It occurred to Mr. Buist that if he 
should paint with a light blue color the inner surface of each 
pane of glass in one of his houses, having a margin of an inch 
and a quarter in width of the glass in its uncolored condition 
all around the painted surface on each of the panes of glass, 
and then place his sickly geranium plants in the house under 
this glass so painted, the vigor of his plants might be restored. 
The experiment was made and was successful. The plants 
began to revive soon after they had been placed in this house. 
In two days tliercafter, they began to put forth new leaves, and 
at tlie end of ten days their vigor was not merely restored, but 
were more healthy and vigorous than he had ever seen similar 
plants of tlie same varieties to have been. Their colors were 
not only restored, but their tints were intensified.’* 

2. lady of my acquaintance,'* says Gen. Pleasanton, 
“ residing in this city, informed me that having some very choice 
and rare flowering plants in pots in her sitting room, which were 
drooping and manifesting signs of disease, she threw over them 
a blue gauze veil, such as ladies wear, and exposed them to the 
.sun-light, when she was highly gratified to discover that in a 
very short time they were fully restored to health and vigor.” 

VTII. Insect Life as Influenced r,v Colors. 

T. As the thermal light is a principle of reproduction in 
vegetable life (See IV.), it is doubtless the same in animal life, 
especially as it is well kifowii that an increase of heat up to a 
certain point devclopcs countless animalcules throughout the air 
and water, as, well as in animal and vegetable life. This being 
the case, the contrasting/;7//r//>/6’ of blue inust have the opposite 
effect and tend to destroy all insects which are the result of heatf 

2. This, and the following paragraph, I extract from General 
Pleasanton’s work: — “A professional gardener in Massachusetts, 
near Boston, had been, trying for several years to protect his 
young plants, as they were germinating, from various minute 
insects which fed upon them sometimes as soon as they were 
formed. For this purpose he adopted nearly every expedient of 
which he had any knowledge, and even used the primary rays of 

* .Since writing the above, Dr. Downes and Mr. Jbirns have confirmed it by 
showing that the yellow then the red develop animalcules most rapidly. 
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sunlight separately. Nothing succeeded, however, in these ex- 
periments but the blue ray, which proved itself to be a perfect 
protection against the attacks of these insects. He made a 
small triangular frame, similar in form to a soldier s tent, covered 
it with blue gauze, such as ladies use for their veils. Having 
prepared a piece of ground, he sowed his seed in it, and covering 
a portion of the ground thus prepared with his little blue frame 
and gauze, he left the other parts exposed to the attacks of the 
insects. His plants outside of this frame were all eaten by 
insects as soon as they germinated, while those under it escaped 
entirely from their depredations. This experiment was tried 
many times and always with similar results.” 

3. Having introduced blue glass into the windows of the 
sleeping apartments of my servants in one of my country houses, 
it was observed that large numbers of flies that had previously 
infested them, were dead soon after its introduction, on the in- 
side sills of the windows ” (p. 3). 

4. In the foregoing cases the “primary rays of the sunlight” 
had no power to destroy the insect life, but the blue did have the 
power. This is still another fact which overthrows tlic assertion 
of those uninformed people who declare that neither blue nor 
any other color has any power which is not possessed by ordinary 
white light. In fact the ordinary white light of summer cannot 
wholly destroy the microbes formed in cloudy or dark times. 

IX. Effects (3F Light and Shadow ox Plants. 

1. Many sensitive flowers and plants close up at the ap- 
proach of darkness as if in sleep, and are awakened in the morn- 
ing by the stimulating power of light. DeCandollc showed that 
artificial light will awaken them. Constant shadow would soon 
destroy the life of plants entirely. 

2. Although color is much more negative at night than in the 
day-time, other laws of force reign in full power during the dark- 
ness. “ Wlien obscurity overspreads the earth,” says Pouchet, 

“ all at once, every flower of the cactus displays its innumerable 
long yellow .and white petals, and its corona of 500 stamens 
waves and trembles around the pistil, then its vast calix exhales 
the odor of vanilla which perfumes the whole green house. 
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The cacalia ficoidcs, cited by Liebig, assimilates oxygen during 
the night, and by morning becomes as acid to the taste as sorrel. 
By the influence of the sun’s thermal rays it loses this taste by 
noon, and becomes bitter by evening. Prof. Robt. Hunt and 
others have shown that even in the night plants do not wholly 
cease to emit oxygen. The upward radiations of the earth may 
assist in this. 


X. Light of Plants. 

Mademoiselle Linnaeus first discovered that the flowers of 
the monkshood sent out passing gleams of light, which were 
generally attributed to electricity. This seems to be a kind of 
phosphoresence developed in connection with the vital electricity 
of the plant. 

XL Affinities and Repulsions of Plants. 

Mathiolus spoke of the ‘‘friendship of plants.” “Indeed,” 
an old botanist says, “ that there is so much affection between 
the reed and the asparagiLs, that if we plant them together botli 
will prosper marvelously.” “ A kind of sympathy between cer- 
tain plants has long been observed to exist, as if one loved to be 
under the shade of the other. Thus on the banks of our rivulets 
the amaranth colored flowers (inclining to violet) of the purple 
loosestrife (Lythrum salicaria), constantly adorn the vicinity of 
the willow. Other plants, on the contrary, seem to exj^erience an 
aversion, one for the other, and if man inconsiderately compels 
them to approach each otjier, they languish, or die. The flax 
plant, for instance, seems to have an antipathy for the scabiosa 
arvensis'' {Poiichefs Universe, p. 462). This seeming friendship 
among plants is doubtless owing to their chemical affinity, and 
their repulsions, to there being too much sameness of elements. 
Thus the loosestrife, spoken of above, in which violet is a strong 
principle, harmonizes with the willow in which yellow is a strong 
principle, just as we have seen that yellow and violet always 
form a chemical attraction for each other. 


XTI. Color as Related to Fragrance. 

Alfred Russel Wallace of England has shown in Macmillan’s 
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Magazine, that the flowers having the most showy colors are less 
fragrant than those which are white or pale or possessed of 
modest colors. This seems to have a kind of a parallelism to 
the fact that most birds having a gorgeous plumage are poor 
singers. “ The sweet odors of flowers, like their colors,” says 
Wallace, “ seem often to have been developed as an attraction 
or guide to insect fertilizers, and the two phenomena arc often 
complementary to each other. Thus many inconspicuous flow- 
ers — like the mignonette and the sweet violet — can be distin- 
guished by their odors before they attract the eye, and this ma)' 
often prevent their being passed unnoticed; while very showy 
flowers, and especially those with variegated or spotted petals, 
are seldom sweet. White or very pale flowers, on the other 
hand, ai'e often excessively sweet, as exemplified by the jasmine 
and clematis ; and many of these are only scented at niglit, ns 
is strikingly the case with the night smelling stock, our butterly 
orchis, the greenish yellow Daphne pontica and many others." 
lie then refers to Mongredien’s work which gives a list of sixty 
species of fragrant flowers of which more than forty are white 
and a number of others have greenish, yellowish or dusky incon- 
spicuous flowers. 

XIIT. Adaptation of the Seasons to Vegetable 
Growth. 

Prof. Pynchon in his Chemical Forces,” thus sums up what 
scientists have discovered with reference to the influence of the 
seasons on plants : — “ There seems to be a nice adaptation nf 
sunlight to the varying condition of vegetation, at the different 
seasons. Jii the spring, when the process of germination is 
going on, there is a large excess of chemical (electrical) rays, 
which, as we have seen, tend powerfully to hasten the process. 
The excess of the chemical rays at this season of the year, is 
proved by the greater facility with which photographic operations 
may be carried on. As summer advances, and the influence of 
the illuminating rays is required to promote the decompositi(ni 
of carbonic acid by the leaves, and the consequent growth of 
vegetation, the quantity of the illuminating and heating ra}'s 
both increa.se in a very great degree relatively to the chemical 
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rays. In the autumn as plants approach maturity, and as seeds 
are to be formed and fruit ripened, the illuminating and chemical 
rays both diminish, and the heating rays are increased. This 
furnishes a very extraordinary and curious instance of design in 
nature. Advantage is often taken of these principles by the 
horticulturist in the cultivation of plants. When the seeds are 
to be forced, they are covered with dark blue glass, because this 
absorbs all the illuminating and calorific rays, and allows only 
the cheVnical rays to reach the plant. As the plant advances 
toward maturity, light is needed, and yellow glass is substituted 
in place of blue. When the period of maturity arrives, *hcat 
has become more essential, and red glass is employed in place 
of the yellow. In this manner the gardener closely imitates 
the changes in the composition of sunlight which are made in 
nature ” (p. 264). 

XIV. Summation of 1 \mnts concerning Vegetable Life. 

t. For many things concerning the germination^ growth^ and chemical 
principles concerned in the development of plants and flowers^ see Chapter 
Fifth. 

2. The electrical rays penetrate the soil and cause germination; the 
thermal rays, or the solar rays as a whole, in most cases prevent or destroy 
gcrmi?iation. 

3. 'The healthy gnnvth of plants a knr ground require both the thermal 
and electrical rays, the solid and woody fibre being unable to form without 
Ihv luminous rays, especially the yellow, to deposit carbon from the atmo- 
sphere, 

4. The flowering, seeding and fruitage of plants are accomplished more 
by the red and thermel than by the other rays. 

5. 'Jhc heat of hot houses and the progress of healthy vegetable growth, 
is increased to a remarhable degree by a small amount of blue coinbined 
with a larger amoiint of clear glass. 

6. Withered plants are often revived by blue rays. 

7. 2 'he electrical colors which are transmitted by blue glass often destroy 
the insects which feed upon plants. 

8. Light a 7 iimates and quickens the action of 7 nost plants : shadow 
r elide 7^ s them more negative and is favorable to oxydation. 
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9 . Plants arc affected by the chemical affinities and repulsions of other 
pla?tts near them. 

I o. Brilliantly colored flowers arc less apt to he fray;rant than those 
which are udiite or inconspicuous. 

II. 2he spring time of the year is cooler.^ and consequently more elec- 
trical and better adapted to germination thaii the sunmer^ while the 
summer and early autumn are better adapted to fruit and seed than the 
springy from the force of the ttiertnal rays. 
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CHAPTER EIGHTH. 

C H R O M 0~P H I L O S O P H Y. 

I. The Plan of this Chapter 

Will be to present a few leading ideas concerning Refraction, 
Reflection, Absorption, Transparency, Polarization and some 
other points whicli, under the ordinary theories; are but dimly 
apprehended, while the general points of optical mathematics 
will be almost wholly omitted. These are already ably presented 
in various works, and it is important that I dwell somewhat upon 
])oints which should be cleared if possible of their confusion. 
The ordinary dynamic theory of force being only one side of 
truth, renders it about as difficult to get a clear perception of 
optical and many other facts, as it is to drive a carriage with one 
wlieel, whereas a mere child can comprehend the leading ideas 
of the subject if presented in harmony with nature. Suppose 
we try to make a child understand the njlcction of ' light by telling 
him that light consists of waves of .some fi.xed ether which some- 
times sweep oblicpiely against an object and then roll off just as 
obliquely away from it. He naturally thinks of waves of water, 
which will often roll up against an object and then break into all 
kinds of confused shapes, and of cour.se scarcely gets the least 
correct idea of the movement of light. Tell him, however, that 
light consists of ether made up of countless little fire-balls which 
strike against an object, and bound off just as any other wonder- 
fully elastic balls will do, and he has .some conception of the 
matter immediately. Seeing a red object he asks what makes it 
look so red } The answer will be, because it reflects red waves 
of light and absorbs all the rest. But why does it reflect the red 
'vaves, and why absorb the others } The teacher now is non- 
plussed, for being unable to understand the matter for himself, 
much less can he explain it to another. The child, however, can 
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get some idea of the matter when he is told that all red bodii s 
have a little spring-work in each of its atoms which vibrates with, 
lightning speed and is of just the right size and style to dash llu- 
fire balls of the red light in all directions, some of which comiu:; 
to the eye give the effect of red, while the other parts of the 
atoms act as little suction springs to draw in the other colors 
and hide them. Tlie explanation of refraction, transparency, 
absorption, etc., becomes very simple when explained on thrs 
more natural plan which is in harmony with all things around 
us. 

II. Refraction. 

1. The learned Dr. Eugene Lommcl, Professor of Physics in 
the University of Erlangen, presumes to put a final extinguisher 
upon the theory which considers light as a material or fluidic' 
element, as follows : — “ On this (material) view, refraction is 
explained by supposing that the particles of a refracting medium 
exert an attraction or influence upon the supposed luminous 
substance, and the conclusion is arrived at that light propagates 
itself more rapidly in the strongly refracting medium than in 
the feebler one. The direct contradiction which is presented 
by these opposite conclusions affords an opportunity of finally 
settling the long contest between the material and undulatory 
theories of light. Foucault has shown by means of very ingen- 
ious experiments that light docs travel more slowly in water than 
in air. If, therefore, the reasons formerly adduced should still 
be considered to leave any doubt in regard to the nature of light, 
there can now be no question that the undulatory theory must 
be regarded as the only true theory of light.” {Light and Color, 
P- 237 ) 

2. The above man of straw, which the Professor has been 
demolishing, has no real bearing upon the case, as refraction 
has nothing to do with the slowness or swiftness of the propaga- 
tion of light either in or out of the refracting medium. It seems 
to me thajf the mists which have so long surrounded this subject 
may be cleared away by the following explanation which would 
appear to be a triumphant proof of the correctness of the etheriu- 
atomic law. A few words with reference to the nature of 
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fraction will be appropriate. 

In fig. 172, si represents a ray ^ 
of light passing through a line 
of polarized atmospheric atoms 
to a piece of glass. At i the 
atmospheric atoms do not, of 
course, enter the glass, but 
their spirals striking it oblique- 
ly, find a harder and more 
resisting medium which gives 
a jolt to the ethers that flow 

, 1 7 /• Fi". 172. Refraction and Reflection. 

through them, bending or rc 

fmeting them farther towards a perpendicuiar line in the direc- 
tion ir. Having reached r, the atoms of glass pass the luminous 
ethers on into the less resisting medium of the air again, whose 
lines of atoms being more yielding than those of the glass 
are swung around a little at r, so that the pathway of the light 
is afterward exactly parallel to the general direction which it 
pursued from i- to in case the outlines of the refracting 
medium are parallel. 

3. But the refraction of the individual colors is seen in fig. 173, 
in which i is an aperture to let in a solar beam, 2 is the prism 
by which it is refracted, while the separated colors from the 
visible solar spectrum from red to violet, above and below, which 

! TnA.Ns-VK)i.Kr Kays. Pro- 
fessor Stokes li:is traced these 
to a distance ten limes as great 
as the length of the visible 

Violet ^ Spectrum. ' 

IndiKO I 

Ului? f 

Green > THE SoI.AR SpECTROM, OF 

Oran^ I range of the visible rays. 

Red / 

Thermei \ Trans-Red Kavs. These 

f have been traced more than 
^ twice the, length of the visi- 
) ble Spectrum by Muller. 

are the invisible trans-violet and trans-red rays that are many 
times more than the visible. How is it that all the colors are 
thus shaken apart, the red being refracted the least, and the vio- 
ict the most of the visible rays ? This is very easily understood 
if vve remember that the color spirals of the atmospheric atoms 
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Fig. 17'^. The Spectrum. 
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through which the rays of light pass, become more and more fine 
and consequently elastic as they go from the red up to the violet, 
thus : 

The extreme red vibrates 458,000,000,000,000 times per second. 
„ Red M 471 , 000 , 000 . 000,000 

„ Orange „ 506,000,000,000,000 

„ Vellow „ 535,000,000,000,000 

„ Green „ 577,000,000,000,000 

„ Blue „ 622,000,000,000,000 

„ Indigo „ 658,000,000,000,000 

„ Violet „ 699,000,000,000,000 „ 

„ H. grade of Violet 727,000,000,000,000 

,, Jixtreme Violet 789,000,000,000,000 „ „ ,, 

4. If the number of vibrations to produce an average ther- 
mel should be put at 425,000,000,000,000, then the upper ther- 
mel must have twice as many, or 850 trillions, as each octave of 
colors, like the octaves in music, must be made with double the 
number of vibrations of the one below it. This is in accordance 
with the supreme system and harmony which reigns everywhere 
in nature. 

5. The waves of the solar ethers caused by these vibrations 
are so small that, in the case of the red, it would require about 

39.000 of them to extend one inch, while the violet gives about 

60.000 waves to the inch. Now suppose a fasciculus, or beam of 
light, to strike a glass prism diagonally, the orange spiral of the 
atmospheric atoms through which it comes, being finer than the 
red spiral, must jolt its luminous contents further one side than 
the red can do, while for the same reason the yellow spiral must 
jolt or refract its contents farther than the orange, the viok‘t 
farther than the yellow, and the trans-violet still farther. Is not 
the separation and refraction of all the rays then beautifull)^ 
iccountcd for in this way } And is not the whole process au 
almost irresistible argument, to show that the luminous ethers 
must come through elastic atomic channels in harmony with the 
foregoing atomic law ? 

6. big. i74^shows how the different rays of light are drawn 
to a focus, or rather to different foci by this same power of 
refrai tioii. i, 2, 3, 4, 5, are different ravs of light falling upon a 
double convex lens ; 3 is not refracted as it strikes the 
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perpendicularly; the electrical rays which are the most re- 
frangible come to a focus sooner than the others at or near 
the point E ; the luminous rays near L, and the heat rays near 
H. If, therefore, in using a lens, the greatest heat be required, 

we must not expect it exactly 
where the light comes to the most 
intense and dazzling point, but a 
little beyond ; if we wish the 
largest quantity of the yellow prin- 
ciple without the electrical rays we 
must bring the rays to a lumin- 
ous point on the object ; if we 
wish the electrical rays also, we must bring the lens a little 
nearer to the object, while for the trans-violet rays it must be 
still nearer. The more convex the surfaces of the lens are, the 
shorter will be the foci. Objects seen through a convex lens 
arc magnified ; those seen through a concave lens are dimin- 
ished, exactly contrary to what is the case with objects seen in 
convex and concave mirrors. 

III. The Reflection of Light. 

I. This will be treated of here in only its salient points, and 
with a desire to correct some misconceptions that scientists have 
fallen into on the subject. A// rcjlcctioji of light' is caused by 
chemical repulsion. But here the critic may meet me with such 
words as these : — “ Have you not said that the reflection of light 
is simply the rebound of incandescent particles of matter, in 
other words, of immensely clastic and minute fireballs ? Would 
you assert that the bounding of a ball is an act of chemical re- 
pulsion ? ” The bounding of a mass of matter called an India rub- 
ber ball would not be chemical repulsion, in its ordinary sense, 
because chemical forces deal with atoms and molecules, not with 
masses as such. In these phenomena of light we deal with 
atoms and consequently with chemical laws. But we may take 
a reddish metal like copper, and when it becomes oxydized its 
surface is dim because its atoms are but feebly active so that its 
forces are influx and absorptive rather than repellant. Let its 
‘Surface be burnished, however, and all its external atoms will be 
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thrown into the greatest activity, its animated spirals repelling 
the rays of light, especially those which are red-orange, into our 
eyes, and thus giving a flashing appearance. Again submit the 
same metal to a red, and especially a white heat, and the repul- 
sion is much greater still, dashing the rays back into the eyes 
until they become almost dazzled. Exactly the same principle 
of repulsion or reflection of light exists when the copper is made 
to burn with a flame, for then not only the incandescent metal 
repels the light, but the incandescent contiguous gas which 
constitutes flame also. If we ignite strontium its flame repels 
red light, while ignited sodium repels a yellow-orange, ignited 
mercury a pale blue, ignited arsenic a beautiful lilac, and so on 
with all other substances which, when excited, repel certain col- 
ors in all directions according to which of the color spirals may 
have the most rcpellant activity. 

2. The mistake of the scientists of the day seems to be that 
of supposing all self-luminous bodies to have the power of ab- 
sorbing the very same colors which they emit, not realizing that 
a yellow flame is repulsive of the yellow principle just as much 
as is a yellow object which is cold, and even much more in- 
tensely so, while the same is equally true of all other colors. 
They admit the princijdc that similars repel, but here all at once 
they make similars attract and absorb each other quite contrary 
to all principles of chemical affinity. In making these remarks 
I am not denying that a certain fine element of each color may 
be, and probably is, received into the spirilke of each atom simi- 
lar to the coarser element that is reflected from these same spi- 
rals, but whenever a flame looks red it must be because the red 
spirals of ignited gaseous atoms repel the red ethers to our eyes, 
rather than transmit them through their interior channels, heat 
being especially repulsive. A knowledge of atomic action makes 
this subject doubly clear. That which has led to this error 
'■ccmingly is the effort to account for the dark Fraunhofer lines 
ill the solar spectrum. The luminous vapor or flames of ditler- 
ent substances gives bright lines in the spectrum. Why, them 
docs the sun give a spectrum with dark lines perhaps in the very 
same places ? They account for this by asserting that the lu- 
minous atrnospfiere of the sun absorbs the similar elements that 
are thrown out from the intensely incandescent surface of the 
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sun, the luminous sodium of the photosphere, for instance, ab- 
sorbing the rays that are sent out by the still brighter luminous 
sodium of the sun’s body, and so with iron, magnesium and other 
substances. To prove this they throw a sodium flame into the 
spectroscope, and it casts the double bright band of yellow- 
orange at D, but when they place a much brighter light beyond 
that so that the sodium flame comes between the bright light 
and the spectroscope, a comparatively dark line appears in the 
very same place, thus showing, as they say, that the sodium light 
has absorbed the sodium rays from the brighter light, and left a 
(lark line where before was a brighter one. Had they but put 
the word reflected or repelled in the place of absorbed, how com- 
pletely it would have harmonized with the principles of all known 
science, besides explaining the phenomenon in question on the 
most simple plan. Notice a little more minutely ho.w this prin- 
ciple must act in the propulsion of solar light earthward. The 
sodium of the sun’s surface, wrought up to an intense brightness 
by the immense heat and chemical action, propels in all direc- 
tions with tremendous force the sodium ethers which are of the 
right grade of fineness to constitute the D grade of color in the 
spectrum. Sodium must repel or reflect sodium, iron must repel 
iron, etc. Nothing else in the known universe can systematic- 
ally do this, otherwise the spectroscope cannot be trusted. As 
the fiery emanations of the sodium move outward from the 
sun’s surface they encounter the luminous sodium of the photo- 
sphere, which at once repels at least its coarser particles towards 
the sun, being deprived of which the sodium line in the spec- 
trum is shorn of its brightness sufficiently to be called dark. 
That grade of ether, however, which is fine enough to enter the 
sodium spirals must pass on to the earth and be represented 
among the luminous portions of the Solar Spectrum. 

3. To show how eminent men are settling down upon this 
great error as an established fact just as they are becoming more 
and more persuaded that a mere dynamic theory of force is a 
scientific truth, I will quote the following from Schellen’s excel- 
•lent work on Spectrum Analysis : — “ Angstrom gave expression 
as early as 1853 to the general law that the rays which a sub- 
stance absorbs, arc precisely those which it emits when it be- 
comes self-luminous. In the year i860, Kirchhoff published his 
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memoir on the relation between the emissive and absorptive 
powers of bodies for heat as well as for light, in which occurs 
the celebrated sentence : ‘ The relation between the power of 
emission ard the power of absorption of one and the same class 
of rays, is the same for all bodies at the same temperature/ 
which will ever be distinguished as announcing one of the most 
important laws of nature, and which on account of its extensive 
influence and universal application will render immortal the name 
of its illustrious discoverer.” Tyndall also states that “ a body 
absorbs with especial energy the rays which it can itself emit " 
(^Notes on Light and Electricity), and scientists generally have» 
adopted this form of expression, the tendency of which is con- 
stantly to mislead the mind with regard to the philosophy of 
luminous action. How important it is that our scientific men, to 
whom tlie intelligent world looks for guidance, should build upon 
correct basic principles. 

4. All tangible substances reflect more or less of the rays of 
light ; thus, mercury reflects two-thirds of all the rays which 
strike it perpendicularly, while even water reflects 18, and glass 
25, out of every 1000 under the same circumstances. This 
si lows that even the so-called transparent substances do not 
transmit all of the rays. When the light strikes obliquely on a 
substance, the reflection is far greater. Thus, at an incidence 
of 40° from the zenith water reflects slightly more than a fiftieth 
of all its rays ; at an angle of 60°, one fifteenth ; at an angle of 
80"^, one-third ; and at an angle of 89^°, which is nearly in a 
horizontal direction, nearly three-fourths. In fig. 172, most of 
the rays are received and refracted in the direction of ir; but 
a few will always be reflected in the direction of ify wliich forms 
the same angle witli the glass as does the incident ray si. 

IV. Absorption. 

1 The absorption of light or color takes place in all siib- 
sti'uces which have a special chemical affinity for this light o> 
color. This affinity attracts the rays into the substance itself so 
as to lude their color and 3^et not so strongly as to send them en- 
tirely through and beyond it as in transparent substances. Cine 
cause which preVents the rays from being transmitted entirely 
through a .substance, is doubtles.s, in many cases, the presence of 
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transverse polarizations of the atoms, which establish counter 
and impeding currents, just as transverse and amorphous condi- 
tions in electricity prevent good conduction. Some examples 
will illustrate this point : thus a substance like soot has an 
affinity for all colors sufficient to draw them within the surface 
and present a black appearance ; snow has a repulsion for all of 
the colors and reflecting themallintoour the effect 

of white ; blood has a rc^ilsion for red, an especial affinity for 
blue, and a sufficient attraction for the other colors to draw them 
in out of sight, thus leaving only the red visible ; an orange 
repels the orange color and attracts all the rest, especially tlie 
indigo ; gold repels the yellow and attracts all the other colors, 
especially the violet, and all opaque substances attract and absorb 
all the colors excepting that which appears or is reflected to the 
eye, having necessarily the greatest attraction for the color which 
forms the chemical affinity of the one which is visible. In sub- 
stances like colored glass it is the transmitted colors which are 
visible, while the rest arc either absorbed or reflected ; thus iii 
red glass the red color is much of it transmitted, while the other 
colors are either absorbed or reflected. 

2. In substances which arc gray, like the ordinary granite, a 
part of all the rays are absorbed and a part of all reflected, thus 
forming a compromise between white and black ; in rc<i~jrnrj\ a 
part of all the colors arc absorbed, and a part of all, especially 
the red, are reflected, the red being in predominance. This is 
less properly called ntsset. The same principle rules in b/ui’- 
gray, in which all colors arc combined more or less well, the blue 
being reflected move emphatically ; also in yclhnv-gray, some- 
times called citrine, in which the yellow is reflected more than 
the rest, etc. When the rays are all reflected rather feebly the 
effect must be a dini-wJiite, or a very light gray, ox grayish white. 

3. It should be remembered that what seems to be a violet 
is not always formed by a single violet ray, but is very often in 
practice simply the union of blue with a smaller amount of red, 
just as a medium purple is the mixture of ecpial cpiantities of red 
and blue ; in other words the blue and red are reflected and the 
other colors absorbed.* A violet-colored glass, if it transmitted 


* It slioukl be rcmeiwlK‘red that no red and blue pigmenls on earth can ever he 

26 
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only pure violet rays, would be the softest and most nerve- 
soothing medium that could be procured, but it always transmits 
many red and blue and sometimes violet rays. Manganese violet 
glass transmits almost entirely blue with less red. Orange very 
often is formed by the red and yellow combined, not by the 
simple orange ray, and green by blue and yellow instead of the 
single green ray as in the spectrum, for Helmholtz has shown 
that such colors in the spectrum are not formed by the over- 
lapping of two colors. 

4. We thus sec that while the absorption of colors is caused 
by chemical affinity, rcjlcction is caused by chemical repulsion, 
or possibly, at times, by whot might be called mechanical 
repulsion, ox mere elasticity of atomic spring-work. 

V. Transparency. 

When a substance has such a strong chemical affinity for all the 
color-ethers as to be polarized and traversed in various direc- 
tions by them, it may be said to be transparent. 

If the colors are partly absorbed and partly transmitted, so 
that objects appear only dimly and imperfectly on the other 
side, it is translucent. It is settled beyond question by scientific 
experiments, that we cannot get the effect of light through our 
atmosphere without the incandescence of the countless particles 
or luminelles which lloat everywhere around* us. The solar 
ethers and mere illuminated gases cannot give us the effect 
of light suited to our ordinary vision without the ignition of 
some solid particles. How, then, can glass transmit light to 
us as long as these luminelles must be partially prevented 
from passing through it in connection vvith the solar ethers ? 
Perhaps by having an incandescence of its own atoms caused 
by the jxas.sage of these ethers. The polarized atoms of glass 
must take the ])lace of the polarized atoms of the air in 
conveying the luminous ethers and transmitting them beyond. 

Iciiiirl which will pr(KUice, wlicn coinhiiied, an absolute violet like that of the sunlight, 
or c\cii an imiigo, as the violet combines a fine grade of blue with a red of the next 
upper scale, which is too tine to be visible if taken alone, and the indigo consists of 
!).ae modified slightly by a red tinge, which belongs also to the upper invisible scale 
rathei* than ti> the lower red. 
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The oxygen and nitrogen gases, as existing in their expanded 
condition in the air, cannot give us any proper amount of light 
even when ignited by the solar ethers, but it is necessary to 
have molecules or minute masses of chemically combined or 
solid matter to give us this effect, or in the absence of that to 
have matter like glass, crystal, etc., which, possessing a powerful 
affinity for the luminous ethers, can be permeated and to some 
extent perhaps ignited by them. If the atoms of glass thus 
assume a kind of an incandescent condition, the reader may 
ask why do they not burn the fingers when touching it } The 
careful reader of the foregoing has seen before now repeated 
cxaiuples of grades of heat which do not possess the burning 
cluiracter of the coarser style of incandescence produced by 
ordinary fire, as in the case of moonlight, or phosphorus, by, 
means of which luminelles arc ignited without appreciable heat. 
When the sun shines the luminous ethers extend in direct 
lines all the way to the sun that we may the better see it. 

2 . Prof. Tyndall says : When a ray of light passes through 
a body without loss ; in other words, when the waves arc trans- 
mitted through the ether which surrounds the atoms of the body 
without sensibly imparting motion to the atoms themselves, the 
body is transparent. If motion is in any degree transferred 
from the ether to the atoms, in that degree is the body opaque.’' 
{Note's on Light and Electricity, p, ^6.) As our scientific men 
have a conception of only this one ether, and that a stationary 
one, they must necessarily make it a pack-horse for a great many 
theories which would at least be considered very strange if 
applied to anything else. Thus light must move with all its 
trillions of waves a second, sweeping through the ether, without 
awaking any action of the atoms over which and around which it 
moves. Are atoms so stupidly inert as this and yet the home 
of all the amazing chemical forces ? If hot light is thrown upon 
still water for many days we know a great change is taking 
place among the atoms, countless microzoa are generated, and 
putrefaction takes place, and yet its transparency continues 
through the whole. It is only the violent agitation which pre- 
vents the light from polarizing the atoms, such as in the twisted 
sweep of a vortex of water, or the effervescence of chemical 
action which at times interferes, at least in part with their trans. 
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parency. lUit the opticians and scientists, having only this one 
ether system to work with, must do the best they can, and, being 
desirous of explaining all things in some way, have bestowed 
upon it many shapes, many styles of power, many grades of fine- 
ness and coarseness of action, many thousands of colors, each of 
which must liave its own special size of undulation without any 
known cause therefor, many degrees of swiftness and slowness 
of movement, being the universal steed for carrying not only 
light, but electricity, magnetism, gravitation, etc., as well as 
having many grades of elasticity, so that they may get some 
clue to the mysteries of refraction. Tyndall, in common with 
others, in his efforts to explain double refraction, says : — “ The 
arrangement of the molecules of a substance carries with it an 
arrangement of the surrounding ether, which causes it to possess 
different degrees of elasticity in different directions'" (p. I02). 
What should we think if any one should say that water ^vlieii 
saturating certain bodies, such as a sponge for instance, is 
caused by the molecules (^f those bodies to have different degrees 
of clastieity in different directions, or that the air, when per- 
meating a bundle of straw for instance, is liable to become more 
clastic horizontally than perpendicularly or obliquely.^ When 
the laws of force have been developed on a true basis, men of 
masterly abilities, like Tyndall, Faraday and others, will not he 
led into weak theories to explain the mysteries of things, and 
will be able to penetrate still more profoundly into the arcana 
of nature. 

VT. Tolarizp:!) Light. 

1. I can only dwell briefly here on this intricate subject, the 
phenomena of which must be studied in works on optics. The 
principal -trouble in studying these works, however, is that at- 
tempting to square everything with the mere undulatory theor\ 

is scarcely possible to get at the real philosophy of the matter, 
a. id it becomes a difficult thing to understand. 

2. Liglit, when passing through certain substances such as 
tourmaline, or undergoing the ordinary simple refraction in certain 
substances, or of double refraction in others, or reflection at some 
one special angfe, passes through a certain change in its charac- 
ter which is usually termed polarization, a term which is not very 
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appropriate, as all light must be propagated through polarized 
lines. In fact what is called polarized light, or heat, more com- 
monly^takes place in substances, the atoms of which resist in 
certain directions, the polarizing influence of light. The great 
Newton perceiving that such a substance as Iceland spar, from 
its double refracting powers, had two sides, considered that it must 
be polarized, something like a magnet which has its duplex poles, 
hence the name. I will mention briefly two or three varieties of 
polarization. 

3. Tourmaline . — If thin plates of the crystal called tourmaline 
should be cut parallel to what is called the optic axis and placed 
side by side in the same direction, a ray of light striking them 
perpendicularly is able to pass through them both ; but when 
one is placed at right angles with the other, the light after pass- 
ing through the first plate has become so shorn of its usual 
j)owcr, that it is unable to penetrate and polarize the second 
plate in which the atomic lines move differently. This is illus- 
trated by figs. 175 and 176. This seems to come from the fact 
that light cannot polarize and penetrate 
the atoms of either plate with the .same 
freedom which it could those of ordinary 
glass, on account of the rigidity of their 
atomic lines in certain directions. 

4. Polarization of light by both Single 
Refraction and Reflection is illustrated 
by fig. 172, in which is a bundle of plates of 
have 16 or more lamime. si is the unpolarized ray of incidence, 
falling on the glass at i at an angle of 56° 45^ ; //is the reflected 
portion of the ray, and ir the refracted ; ir being at right angles 
with if and both having that changed charat'ter which is called 
polarized. In fact all reflected light includes a portion of polar- 
ized rays which vanish from view if we attempt to transmit them 
at certain angles through an object. Light from incandescent 
bodies, such as hot iron, etc., is polarized under a certain angle, 
but flame lights are unpolarized, and as the sunlight is iinpolar- 
ized, Arago concluded that the rays which we receive must ema- 
nate principally from the luminous or flame-like gases of the 
solar atmosphere which hide the still brighter incandescent sur- 
face of the sun. All rays reflected at an angle of 53^ (53^ ii') 
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from water, or 56P from glass, or s;” from rock crystal, or 68° 
from diamond, arc polarized. 

5. Double Refraction. Light passing through certam sub- 
stances forms a double image, or is refracted in two quite differ- 
ent directions, and in different planes. Thus, fig. 177 repre- 
sents a rhombohcdric crystal of Iceland spar, upon which the 
light falls obliquely, making a double image of objects seen 
through it. The two lines of light constituting these two image.s 




Fig. 177. Crystal of Iceland Spar. 


arc sometimes said to be oppositely polarized, but they are doubt- 
less swept off into the diverging lines of atoms, a part of the 
rays going into one line which they are able to bend according 
to the usual laws of refraction, while the other atomic lines 
are rigid and cause the light to bend in their own direction. 
This point may be rendered more clear perhaps by means of fig. 
178, which consists of lines of atoms whose spirals pass around 
them very diagonally. We will suppose 
that, by means of light, electricity, or 
some other force sweeping in the direc- 
tion of I, 2, the spirals of the layers of 
atoms in that direction should become so 
excited and potent as to draw the neigh- 
boring lines of atoms around in the di- 
rection of their own forces, or from 4 tf.> 
3. Such lines constitute transverse diag- 
^‘5- ^7^- onals, as has been explained in Chapter 

Third, and doubtless have converse lines contiguous to them so 
that all the rays of light can be combined in the same direction. 
Suppose now, streams of solar ether should strike at i and 3, it is 
obvious that they would be refracted in different directions, the 
one not far from 2, and the other not far from 4, unless the 
atomic lines were so under the control of light as to yield en- 
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tirely to its direction, which is evidently not the case with 
tourmaline, Iceland spar, and various other crystals. If we 
should suppose a beam of solar ethers to approach at right an- 
gles to the line 3, 4, and strike at the points i, 3, is it not 
evident that it would deflect the line 3. 4, much more than it 
would the line i, 2, from striking the former squarely ^ and the 
latter only obliquely } In other words, may not the line 2, 4, be 
thrown so far around as to cause what is called an extraordinary 
refraction, while l, 2, is thrown into merely ordinary refraction ? 
Fig. 179, which I take from Guillemin’s Forces of Nature, will 



Fig. 179. The Polarizer and Analyzer. 


illustrate this subject of double refraction and polarization. 
Light that has been doubly refracted by passing through one of 
these crystals, becomes so modified or shorn of some of its ele- 
ments of power that it is said to be polarized. In the diagram, 
SI is a line of light which falls upon a crystal of Iceland Spar at L 
It is there refracted into what is called the ordinary ray IR, and 
the extraordinary ray IR^ If we intercept one of the rays by a 
screen and pass the other through another crystal of Iceland 
Spar, it will be again divided into an ordinary ray FR, and an 
extraordinary one ^R^ The lens LL^ is used to concentrate 
the light upon a screen, while the second crystal is made to re- 
volve and show the variety of intensity and color which its dif- 
ferent positions produce. The first crystal is called the polar-’ 
izer, the second, the analyzer, from the fact that it analyzes the 
light, and shows what modifications have been produced by the 
polarizing influence of the first. 

Jonathan Pereira, M.D , F.R.S., author of a work on Polar- 
ized Light, seemed to have hit very nearly upon a true con- 
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ception of the way the light is conducted through crystals in 
connection with atomic lines. I will quote his description of 
the refracting processes in connection with selenite, a crystallized 
hydrated sulphate of lime : “ The optical structure of films or 

thin plates of selenite, having a thickness of from to of an 
inch, is very curious. In two rectangular directions they allow 
perpendicular rays of polarized light to traverse them un- 
changed : these directions are called the neutral axes. In two 
other directions, however, which form respectively angles of 45^ 
with the neutral axes, these films have the property of double re- 
fraction. 'I'hese directions are usually denominated (lepolaricing 
axes ; but they might be more correctly termed doubly refracting 
axes. In orc^er to render these properties more intelligible, sup- 
pose the structure of the film to be that represented by fig. 

^ ^ 180, in which the film is seen to be 

\ "\| crossed by two series of light lines or 

passages, the one perpendicular to the 
other. These are to represent the 
neutral axes. We may imagine that in 
these directions only can the ethereal 
molecules vibrate. A ray of incident 
polarized light, whose vibrations coin- 
cide with either of these lines, is trans- 
mitted through the film unchanged. 
But a ray of incident polarized light, 
whose vibrations form an angle of 45^ 
with these lines, or, in other words, 
which coincide with the diagonals of 
^ ^ , the square spaces, suffers double 

Plate of ScicMite. refraction ; that is, it is resolved into 

two vibrations, one parallel with ab, the other parallel with 
cd, uid therefore the directions of the diagonals of the squares 
are called the doubly refracting or depolarizing axes. But the 
two resulting vibrations are not propagated, in these two 
rectangular directions, with equal velocity, the one suffering 
greater retardation than the other ; so that the waves at their 
emergence are in different phases of vibration.’* The foregoing 
will be understood much more clearly by those who have become 
acquainted with the working of atoms in Chapter Third. 
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lliere it may be seen just how atoms may combine into various 
rectangular, rhomboiclal and other shapes with converse, trans- 
verse and paraverse lines of polarity, and that the transverse lines 
(;ccur in one layer of atoms running parallel to each other, cross- 
ed at right angles by a similar layer of other atoms. It is then 
apparent just how rays of light, striking in the direction of 
arrow No. 2, fig. 180, would be about equally divided in the two 
atomic channels running towards 4 and 5, with the exception 
that refraction must somewhat modify these lines in direction. 
It is evident, too, that rays in the direction of arrow i must be 
projected in greater abundance towards 4 than 5, and thus make 
the former more luminous, while those in harmony witli arrow 3 
would pass more largely towards 5 than 4, thus making the 
latter more luminous and the former more feeble. It can easily 
be seen, then, just why such a crystal gradually rotated must 
constantly be changing its intensity of light until one dies out 
altogether. The unreasonable idea that a stationary ether 
retards the progress of light in one direction more than in the 
other, and this from its greater elasticity in different parts of the 
crystal or in different directions, should not be held for a moment, 
as long as double refraction can so easily be accounted for on 
principles in harmony with nature. Fig. 178 will also illustrate 
this point. 

6. Polarized rays are the means of developing many beauti- 
ful combinations of color by means of refraction. 

VI I. The UxnuLATOKV Theory. 

I. We hav^e already seen in Chapter Second and elsewhere 
bow utterly incompetent is the undulatory theory of light to 
account for many of the idienomena of light and color. That 
the light sweeps through cosmic ether and the earth’s atmos- 
pliere is quite evident, and that both the ether and atmosphere 
nuist be subject to many undulations from the passing of comets, 
Worlds, nebulous matter, and meteorological conditions, just as 
Water is subject to waves when aves.sel sweeps through it, is 
‘bso evident; but what has that to do with the question of 
whether light is a substance or not a substance.^ The phenom- 
ena of interference, as well as other phenomena, may take place 
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from these atmospheric waves, and also, possibly, from the spiral 
waves of fluid ether as they emerge from a line of atoms. If the 
different colors are caused simply by waves of different size and 
frequency, as our theorists suppose, how is it that some waves 
are warm and exciting and expanding like the red, while others 
are cool and contracting like the blue ? What power in heaven 
or earth can formulate waves of the exact size and rapidity to 
constitute red, and what to constitute violet, or the countless 
other tints and shades which must have their exact processes 



and their exact sizes ke[)t up through all the millions of miles 
which constitute tlieir path-way in space ? By the etherio-atomic 
law we may see how the definite size of the spiral color-clian- 
nels regulates the color, with just such a number of vibrations 
which can be continued from the distant stars to our earth. If 
the polarized lines become broken by means of atmospheric 
waves, they arc formed again with lightning-speed, and so tlic 
light is uninterrupted. 

2. Every boy knows that when different stones are thrown 
into the water near each other, the waves thus, aroused more oi 
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less impede or obliterate each other. He knows, too, that winds 
and counter currents will soon entirely destroy the forms of any 
waves which may be started, so far as any perceptible effect is 
concerned. If light and color depend upon such wave conditions 
which have to pass through the tempests of the upper sky, and 
the countless eddies which may be supposed to exist in the cos- 
mic ether, the chance for illumination in this world would be 
rather uncertain. And yet scientists have striven to believe 
that because counterwaves of a gentle character can pass each 
other, and retain to a considerable extent their identity for a 
little while, so can luminous waves of ether start from the sun's 
surface, and, passing unimpaired through the boiling maelstroms 
and tempests of the solar atmosphere, which are a thousand 
times more fierce than the maddest billows of the ocean, finally 
break in undisturbed peace on our earthly shores with every color 
effect occupying its exact proportions in the solar spectrum ! 
The dynamic theorists seem to find comfort in the pretty ex- 
periment of the physicist, M. Weber, 
represented by fig. i8i, which repre- 
sents an elliptical dish of mercury. 

In one focus of its ellipse, a drop 
of the fluid is allowed to fall which, 
spreading over its calm surface in con- 
centric waves, is reflected from the 
other end in a series of waves which 
encircle the other focus much as 
though a drop of the liquid had been 
allowed to fall there also. This wave movement in a quiet en- 
closed dish is quite a different thing from the stormy undulations 
which take place in the fields of space. Take even a tempest 
on the ocean, which is as nothing in comparison with what is 
constantly occurring in the sun’s atmosphere, and what becomes 
of any regular system of undulations. Fig. 182 correctly repre- 
sents a storm at sea. Fig. 183 gives a feeble representation 
of a solar cyclone, as observed by Secchi. 

3. Those who insist that colors are formed by different 
sized waves of ether, exactly as sound is, should tell just how 
it is that 39,000 waves to an inch are formulated by the sun 
to produce the effect of red, or 44,000 to produce yellow, or 
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51,000 to produce blue, or 60,000 to produce dark violet. In 
music, the pitch of high or low tones depends upon short or 
long waves, and these depend upon a small or large tube in such 
instruments as flutes, whistles, etc., or upon small or large chords 
or other vibratory arrangements by which an exact size, of un- 
dulations are produced. Per- 
haps our dynamists will yet 
decide that there is an infinite 
number of invisible whistles 
distributed all around the sun, 
or around all gas lights, or can- 
dles, to formulate waves of the 
right size for violet, and whis- 
tles of a still larger size for 
yellow, and so on. At any rate 
there is a wonderful precision 
and beauty of effect brought 
about by some ])rocess, and we ought to know how this can be 
done before being too positive in our theories. 

4. “ Do not several sorts of rays,’’ says Newton, “ make vi- 
brations of several bignesses which, according to their bignesses, 
excite sensations of several* colors, much after the manner that 
the vibrations of the air, according to their bignesses, excite sen- 
sations of several sounds.^” (“'Optics, by Sir Isaac Newton, 
Kn’t, 3d J^ldition, p. 320.”) This remark by the great Newton has 
been re-echoed all along down through the two centuries since 
his day, and has a side of truth in it. But it should be under- 
stood that it is not entirely the wave action, or the up and down 
movement even in sounds, that makes its impression upon tlie 
mind as sound, but rather the rhythmic flow of electricities which 
become intensified at regular intervals by the condensation of 
air, as in fig. 184, which I copy from Guillemiirs Forces of 
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Nature. This electricity constitutes the very life or spirit, so 
to speak, of the air waves, and in the case of the telephone i^> 



Fig. 1S3. A Solar Cyclone. May 5, 
1S57 (Secchi). 
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able to pass on through hundreds of miles of wire, unattended 
by its aerial body until it reaches its destination, when it again 
assumes its atmospheric clothing as a help-meet for reaching 
the ear so strongly as to affect human consciousness. Light 
also uses the air, not in the masses of atoms, which constitute 
waves, but in lines of single atoms, the different sized spirilke of 
which constitute their distinctive principles of power as colors. 
When the sound-waves reach the ear, the air stops mainly at the 
tympanum, but the interior electrical ethers pass on to the mem- 
branous labyrinth and scala media, and there give the impression 
of sound. When light passes on to the eye, its conducting air 
lines stop at the cornea, but the transparent dements within 
conduct it to the retina, and impress thereon the pictures of 
the outer world. 

5. Suppose, for the sake of argument, I should admit that 
light, heat, etc., are simply conditions of matter, mere non- 
entities, that result from the vibration of atoms or undulations 
of ethers : will my dynamic friend please inform me, what starts 
these vibrations, these undulations, into action } IWcrything 
must have a cause. Will he answer, that the sun’s i)rojcctile 
power, brought about by chemical repulsion, gives the starting 
impulse } Truly, but we have se*en in Chapter Fifth tliat all 
chemical repulsions as well as attractions are brought about by 
the flow of ethers in connection with atoms, or rather by the 
sweep of the finer through the coarser atoms, and we have seen 
ill Chapter Second, that all power in Ihc known material universe 
must be exerted in connection with fluidic forces, so tliat if we 
admit the undulatory theory, we must combine with it some 
winds of force which glide over or through tlie atmospheres and 
produce these undulations, thus forcing us at last to admit that 
in all electricities, colors, and other forces, there is a tangible 
something which constitutes the life of these forces. 

6. The above remark makes it evident that wliat is called 
the dynamic (spirit-likej theory is really a grosser and more ma- 
terial conception of force than what is called the material theory, 
especially than the etherio-atomic law advocated in this work, 
which combines the truth of both sides of the question, — for 
what are waves themselves but matter, and what are the torces 
that project these waves but matter, acting in a much more crude 
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way than those amazingly fine ethers which, as we have seen by 
multitudinous facts, dash with lightning-speed through the spiral 
frame-work of atoms, so skillfully arranged as to be almost self- 
acting and spirit-like, the atoms drawing on and quickening the 
ethers, and the ethers firing up the atoms. 

VIII. Summation ok Points in Chromo-Philosophy. 

1 . The knoivledge of atoms and of the true- principles of force greatly 
simplifies the explanation of optical phe7i07nena^ some of which can 7iever he 
understood under the old theories, 

2 . Refraction consists iii the jolting of the color ethers^ which constitute 
Uglify out of their direct course hy the sf7'iki7ig of the spirals which co7ivey 
iheni against a 77tcdiu)n of diffcretit deiisity. The fifie^ clastic spiral 
which carries the violet 77iust 7iccsssa7'ily jolt its ether farther one side than 
the coarser spiral which carries the red. 

3 . The Rejlcction of Tight tr suits from chci7iical 7'epulsion. The 
Jhuiunhofer lines are the result of rejlcction^ not of absorption.^ as usually 
supposed. JVrong theories ptrvent correct knoiuledge of the tral potencies 
of color. 

4. Absorption 7-csiilts fr07n the chemical affinity of a substatice for the 
colons which fall up07i it, atte7ided also with a sufficient a7noimi of friction 
or of trajisverse atofnic Imes to prcvejit these colors from passing entirely 
through the substatice. 

5 . Transparency comes frotii the fact that certain substances have such 
a chetjiical affinity for all the ignited cidor-ethers, as to draw them on with 
great power and transmit the7n beyond. Those substances zcdiose atoms 
cannot be polarized by light arc not ti^anspaixnt. 

6 . Polarization is a modification lohich light undergoes by certain angles 
of reflection and refmution. The luord tends to mislead. 

7 . The theory of undulations is true so far as it concemis some of the 
phenomena of light., but it has nothing whatever to do 7oith the formation 
of light, or tuith light as a substcmce. 
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CHAPTER NINTH. 

CHROMO-DYNAMICS, OR THE HIGHER 
GRADE LIGHTS AND FORCES. 

1. Introductokv Points. 

1. At last vvc come to a triumpliant scries of farts in proof 
of the fine fluidic forces which constitute the inner soul of things, 
and also in corroboration of the etherio-atomic law. l^y their 
aid we may ascend toward the key-stone of the great archway of 
power, and deal with those more subtile laws and potencies of 
vegetable, animal, human, and even world-life; which are revealed 
by the higher grades of light and color, 

2. We have seen in Chapter Phfth, XXII I, that there are 
strong proofs of new and beautiful grades of light and color 
above that which impresses the outward vision. The following 
semi-prophetic and semi-ijhilosophlc passage from Professor 
Tyndall, hinting at the fact that man has powers which may yet 
be developed to see these higher colors, is already being verified 
by actual facts : — “ If we allowed ourselves to accept for a moment 
that notion of gradual growth, amelioration and ascension implied 
by the term evolution, we might fairly conclude that there are 
stores of visual impressions awaiting man far greater than those 
of which he is now in possession. h"or example, Ritter discov- 
ered in 1801, that beyond the extreme violet of the spectrum, 
there is a vast efflux of rays which are totally useless as regards 
our ]wesent powers of vision.” That many persons are able to 
see these colors, and that many more can be develojied into this 
power, will be shown more fully in the next cha])tcr, in which 
also rules will be laid down for attaining it. This chaj)ler will 
be devoted principally to the explanation of Odic light and color, 
together with some of the marvelous forces connected with man 
and nature which are revealed thereby, while the next chapter 
will deal more especially with man. 
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II. Odic Light. 

Baron Reichenbach, one of the most eminent scientists of 
Austria, made the discovery that a fine force issues from all 
known elements and substances, and appears in beautiful lights 
and colors which can be both seen and felt by persons whom he 
called sensitives. Having a spacious castle near Vienna, admira- 
bly adapted to his investigations, with an abundance of philo- 
sophical and chemical apparatus, and a private cabinet containing 
minerals and substances of every kind, he instituted thousands 
of experiments which extended over years of time and were 
conducted with a skill, a patience and a severe love of truth, 
which must make his name immortal, especially as connected 
with the great force of nature whose laws and phenomena he 
thus discovered. This subtile power he named On, or Onre 
FORCE, or Odylic force. As these fine invisible emanations 
constitute the basic principles of all other forces, and are forever 
working through all things, it is of vast moment to understand 
them, and it would seem almost criminal for our medical and 
other scientists to be .so indifferent with reference to them, so 
long as human happiness and upbuilding are so greatly promoted 
by a knowledge of their laws. Nature is eternal,’’ says Reich- 
enbach. After a thousand million years will the odic light flow 
and shine as it docs to-day, but the endeavors to overcome such 
a truth when it has once happily been found and disclosed, are 
})altry and poor.” While such men as Berzelius, the great 
chemist of Stockholm, and Dr. Gregory of the Kdinburgh Uni- 
versity, and Dr. Elliotson, rresident of the Royal Chirurgical 
Society of London, and various other eminent thinkers and 
scientists, have freely admitted the greatness of the discovery of 
Reichenbach, too many even to this day ignore, or rather keep 
themselves ignorant of the whole matter. Even so well known 
a physician as Dr. Ih'own-Sdquard sneers at the odic and other 
fine forces, and hosts follow in his track, thus riveting the shackles 
of prejudice more and more tightly about the people by their 
example. A body of rather superficial physicians of Vienna, 
anxious seemingly to .combat Baron Reichenbach, rather than 
ascertain thc*cxact truth, met together and had Miss Reichel, one 
of the sensitives whom Reichenbach had experimented wnth, 
attempt to describe the odic lights. They surrounded her, held 
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each of her hands, overpowered her by their own hostile atmos- 
phere, mocked her and jeered at her, till the poor sensitive girl, 
in her anger and excitement, could do little or nothing to illus- 
trate a great principle and then condemned her and the cause. 
It is well on the whole, perhaps, that they took such a course, 
otherwise we should not have had such a scathing and crushing 
exposure of their folly by Reichenbach as a warning to all simi- 
lar cases of folly and ignorance. Dr. William B. Carpenter, the 
well known physiologist, considers Baron Rcichcnbach’s experi- 
ments unreliable because he employed so many women in testing 
them. To this I would answer, ist, that his experiments would 
more likely have been unreliable if he had not employed ladies 
freely in the matter, for woman’s perception of the fine forces is 
as much superior to man’s as man’s ratiocinativc talent is gener- 
ally superior to woman’s, and it is singular’ that so able an 
observer has overlooked this fact ; 2dly, the l^aron did emplo}' 
numerous men who could see the Odic lights, including Prof. 
Endlicher, member of the Vienna Academy ; Baron August von 
Obcrlaender, Dr, Ragsky, Imperial Professor of Chemistry, 
Vienna ; M. Karl Schuh, Natural Philosopher, J^erlin ; Dr. lluss, 
Physician in ordinary to the king of Sweden, and other gentle- 
men of scientific attainment. In all he experimented with about 
6o persons, including many who were in sound health as well as 
many who were sick, having a greater number of ladies than gen- 
tlemen, as it should be in this class of researches, as the former 
were able to see longer flames and generally describe them more 
definitely than the latter. Some of the ladies, including the 
l^aroncss Natorp, Baroness von Augustine, and others, were 
persons of culture. 

2. Aided by the knowledge of atoms, chromo-chemistry and 
chromo-Therapcutics, I think \\x‘ may easily see the inner mean- 
ing and potencies of the odic colons, and ascertain their scientific 
bearing in a way which Reichenbach himself was unable to do 
without these aids. We should remember that every color has 
a certain exact style of power, no matter what tlie grade of fine- 
ness or coarseness may be ; the odic blue and violet, like the 
visible blue and violet, being electrical, penetrating and cool in 
their nature, while the red cither in a drug, or in the visible sun- 
light, or in the finer invisible odic rays, is a warming and exciting 

27 
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principle ; in short, that every color must ever work after the 
same law, the only difference being that a color of a finer grade 
has a softer and more penetrating power than the same color of 
a coarser grade, and has also a greater influence on the finer 
mental forces, as well as a very great influence on the physical 
system. It is proper now to inquire into the nature of Odic 
light, as viewed by Reichenbach’s sensitives. In some cases I 
shall condense his points, in others quote his exact language. 

III. Nature of Odic Light and Color. 

1. Odic Light exhibits exactly the same laws and phenonuma 
as the ordinary visible light. “ The odic light appears in five 
forms, producing different sensuous impressions, namely, in the 
condition of i, incandescence ; 2, flame ; 3, threads, streaks 
and nebuloe ; 4, smoke ; S, sparks.” Prof. ICndlicher and others, 
when the flame at the end of magnets was blown upon, saw it 
flicker about and grow larger just as ordinary flames do before 
the wind. Madame Kienesberger woke up in the night and 
seeing the iron window frame on fire with odic light, became 
alarmed, supposing it to be real fire. When she went to put it 
out it vanished, then reappeared when she lay down. In other 
words, when she was perfectly quiet and impressible, she saw 
the lights, but when moving around, her finer vision was inter- 
rupted. When a magnet became very weak there was “ incan- 
descence with no flame, only a little smoke,'" just as is the case 
with a smouldering fire. “ Od shares with heat the peculiar- 
ity of two different conditions, one inert, slowly making its way 
through matter, a radiation. The od from magnets, crystals, 
human bodies, is felt instantaneously through a long suite of 
rooms.” Odic light follows the same laws of refraction as com- 
mon light, as it may be condensed and brought to a focus by a 
lens, and also the same laws of reflection, although the same 

.ubstances that reflect ordinary light, are not always of the 
right grade to reflect odic light, as the latter is often able to 
pass through opaque bodies and make them transparent. 

2. An Odic Atmosphere or static ether nucst exist and bear 
the same relation to odic light as the ordinary atmosphere docs to 
the ordinary light. As the odic light is twice as fine in its vi- 
brations as ordinary light, the odic atmosphere must also be 
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twice as fine, and its luminelles on the average, about twice as 
small as the ordinary luminelles. This is a deduction from the 
analogies of nature, and also from the fact ascertained by math- 
ematicians, that the vibrations, which are twice as fine and rapid 
as those in the thermel, occur a little above the violet just about 
at the i^lace where the odic thermel in the new color-octave 
would be expected to commence. In this finer atmosphere odic 
electricity, odic magnetism, odic thermism, as well as odic light 
and color exist with all their activities, as we shall see hereafter. 
To show that the odic light is not dependent upon our atmos- 
phere, being in reality partially smothered by it, and that it must 
liave its own peculiar atmospheric medium, I will quote an ac- 
count which Reichenbach gives of his experiments with a mag- 
net as viewed in the dark while the air is being withdrawn by an 
air pump: — “ M. Firka, Johann Klaiber, and Mme. Kienesberger, 
also saw nothing at first : but when the air was half removed, 
they saw the contents of the bell jar become luminous, the mag- 
net in the odylic glow. On further exhaustion, Klaiber saw the 
flame appear on both poles, first dull, then brighter as the air 
was removed more completely, increasing in vividness at every 
stroke of the piston, so that at last very bright flames flowed 
about under the bell jar. When the* air was admitted, all light 
suddenly disappeared to the three observers, and it returned as 
soon as the pump had again been worked for a time.” Mile, 
/inkell saw the flames beautifully brilliant, especially after the 
exhaustion of the air, one pole being blue, the other red, with a 
mixture of rainbow hues. Several others, including a blind man 
by the name of Boi.lmax, saw the same variations. These facts 
seem to indicate that there is a finer grade of oxygen and hydro- 
gen and carbon, or some similar elements, to feed these flames, 
and a finer grade of gaseous or rather of ethereal matter as their 
basis, for those essences which are finer than the gases may be 
termed ctJicrs, 

3. The Odic Light })iay appear in connection 701 th all knoiuji 
ohjcctSy but more especially 7ohcn these objects arc under the action 
the fine forces, such as electricity, magnetism, heat, light, etc. I 
will quote the summing up of results obtained by a vast number 
of experiments, from Dr. Wm. Gregory’s tran:dation Reichen- 
bach’s “ Researches (Dynamics) on Magnetism, Kleccricity, etc., 
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in their Relations to the Vital Force.” (London Edition) : 
“ The time-honored observation that the magnet has a sensible 
action on the human organism is neither a lie, nor an imi^osture, 
nor a superstition, as many philosophers now-a-days erroncoiisl\ 
suppose and declare it to be, but a well-founded fact, a physico- 
physiological law of nature which loudly calls on our attention. 
It is a tolerably easy ihing and everywhere practical, to convince 
ourselves of the accuracy of this statement ; for everywhere 
people may be found whose sleep is more or less disturbed ])y 
the moon, or who suffer from nervous disorders. Almost all of 
these perceive very distinctly the peculiar action of a magnet . 
when a pass is made with it from the head downwards. Even 
more numerous are the healthy and active persons who feel the 
magnet very vividly ; many others feel it less distinctly ; many 
hardly perceive it ; and finally the majority do not perceive it ut 
all. All those who perceive this effect, and who seem to amount 
to a fourth or a third of the people in this part of Eurojxs 
(Vienna), are here included under the general term 'Sensitives.’ 
The perceptions of this action group themselves al)out the senses 
of touch and of sight ; of touch, in the form of sensations of 
apparent coolness and warmth ; of sight, in the form of luminous 
emanations, visible after remaining long in the dark, and flowing 
from the poles and sides of magnets. The power of exerting 
this action not only belongs to steel magnets as produced by 
art, or to the loadstone, but nature presents it in an infinite 
variety of cases. We have first the earth itself, the magnetism 
of which acts more or less strongly on sensitives. There 
next the moon which acts by virtue of the same force on the 
earth, and of coiu'se, on sensitives. We have further all crystals, 
natural and artificial,- which act in the line of their axes : alsn 
heat, friction, electricity, light, the solar and stellar ray.s, chemi- 
cal action especially, organic vital activity, both that of plants 
and that of animals, especially that of man ; finally the whole 
material universe. The cause of these phenomena is a peculiar 
force, existing in nature and embracing the universe, distinct 
from all known forces and here called odvl ” (p. 209). 

5. Length of Odic Flames. These appeared of various size> 
according to the intensity of the force by which they were 
produced and the clearness of vision possessed by the sensitive. 
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“ Prof. Endlicher saw, on the poles of an electro-magnet, flames 
40 inches high, unsteady, exhibiting a rich play of colors and 
ending above in a luminous smoke which rose to the ceiling and 
illuminated it. M. Delhcz saw the flames of the same size, but 
did not distinguish the colors. The flames appeared to him 
darker below (red), brightest in the middle (yellow), and darker 
again above (blue). Mile. Glaser saw, over the poles of the same 
electro-magnet, flames five feet high and smoke rising from them 
to the ceiling. The flames exhibited the most beautiful and 
varied play of colors, blue predominating over the northward, 
reddish yellow over the southward pole. Mile. Zinkel saw the 
flame of the northward pole 40 inches high, that of the southward 
pole upwards of one foot in height. Poth were colored, blue 
predominating in the former, red in the latter” (p. 342). An 
odic flame which appeared 16 inches long to Miss Glaser when 
• issuing from a nine-bar horse-shoe magnet, was lengthened to 
64 inches when a current from the electrical machine was ap- 
plied to it. Miss Sturman while in a dark room perceived a 
“ flame-like light ” over a large rock crystal, “ half the size of a 
hand, blue, passing into white above, remarkably different fi’om 
the magnetic light,” which had more of the yellow and red in 
it. She also said that isolated filaments of a reddish color ran 
up in the upper part of the white.” Streams of light several 
inches long would often be seen issuing from human fingers, and 
also from different parts of the body, from plants, and various 
other substances. 

5. Odic Polarization. As the solar ethers polarize the atoms 
of snbstanees through whieh they pass ^ or follow the laws of sub- 
stanees already polarized as in many crystals, so do the odie forees 
either pohmzc bodies or sweep through atpmie ehannels already 
polarized. “ It was discovered that every crystal presented two 
such points in which the force peculiarly resided. And these 
l)oints lay diametrically opposite to each other in every crystal ; 
they were the poles of a primary axis of the crystal. Both acted in 
the same way, but one much more strongly than the other, and 
with the distinction that from one aj)pcared to issue a cool, from 
the other a softer, gently warm (seeming) current of air.” {Dr. 
Ashburners Translation of Reichctibachy p. 56.) Rcichenbach 
uses the word seeiningm this and other cases, not being sure that 
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when the sensitives so constantly told him that the fine influences 
were ivarm or coldy it could be anything but an apparent effect, 
as it would not move a thermometer. This comes from his bein<;* 
unaware of the fact, ist, that there arc different grades of heal 
and cold, the finer of which cannot be measured by coarse instru- 
ments, any more than meal can be measured in a coal sei\’e ; 
2dly, the cold end of crystals and other polarized objects always 
emitted a blue flame, which as we have seen is constantly the 
effect of the cold and electrical current ; 3dly, it always pro- 
duced the cooling and contracting effect on the sensitive which 
comes from cold, while the other pole would produce the warm- 
ing and exciting effect of heat and have red for its predominant 
color. These phenomena show the truth of many points already 
laid down in the jjrevious part of this work. Reichcnbach ad- 
mits that the scientists of his day were unsettled as to which 
should be called the positive or negative end of a magnet, or a 
crystal, and being in doubt himself finally concluded to call the 
north end from which the blue rays emanate the negative, and 
the south or red end the positive pole, which is exactly wrong, 
as the more powerful external force, like the north pole, must be 
positive, and the weaker south ])ole negative. He finds the 
whole right side of the human body emitting the cold blue rays 
in predominance, and the left side the warm red rays, and so 
calls the former negative, the latter positive, which would seem 
still more improper than the terms as applied to a magnet. The 
power of a magnet comes especially from its electrical currents 
arranged in curves, and the positive principle of electricity is in 
the blue ; if we are speaking of an object in which thermism 
rules, then the red constitutes the positive principle of power. 
It would be better to ejesignate the different ends of a polarized 
substance as electrical and thermal as these terms afford an exact 
meaning. The reader who has become familiar with the atomic 
theory will see just why a polarized substance must be warm 
at one end when it is cold at the other, as cold and heat move in 
exactly contrary directions. Reichenbach’s sensitives found 
the small end of crystals warm and with thermal colors predom- 
inating, while* the larger end was cold with blue predominant, the 
upper parts of plants and trees cold, the lower warm, etc. They 
could point out the main axis and its poles in crystals, by tlie 



WARM AND COLO SUBSTANCES. 


423 


crystallic force itself, and in many crystals, especially such de- 
cided ones as siilphiiret of iron, selenite, fluor spar, heavy spar, 
sphene granite, etc., they would also discover other axes, the 
poles of which were much less strongly opposed." “ Veij fre- 
quently the main axis was not longer, but shorter, as in selenite.” 

IV. Warm and Cold Substances. 

1. The sensitives in deciding what elements and compounds 
were od-warm and od-cold, and thus arriving at their interior 
chemical character more minutely than the chemists them- 
selves have generally done, have proved irresistibly the import- 
ance of understanding these odic forces. Baron Reichenbach 
enumerates 172 elements and compounds of every kind which 
were determined by Mile. Maix and Mile. Reichel. Nearly every 
metal and alkaline substance were declared to be warm, potas- 
sium being at their head in this respect, wliilc the electro-nega- 
tives generally, oxygen being at the liead, and nearly every acid 
were declared to be cold, thus being a grand argument in favor 
of the correctness of the principles developed in the chapter, on 
Chromo-Chemistry, and of the laws of chemical affinity, as ex- 
])lained in Chapter Third, XXX VI 1 . Sulphuric acid, next to 
oxygen is pronounced the coldest substance, and iK.^atcr is ranged 
on the cold side, but very feebly so. The table is far more cor- 
rect as giving the chemical power of substances, than those 
giving what is called their specific heat, though, perhaps, present- 
ing slight inaccuracies. 

2. “ Mile. Reichel .saw most metals red, almost as if red hot ; 
some of them gave a white light, some a yellow. Copper, as we 
have seen, gave a green light. A delicate vaporous flame played 
over all, undulating backwards and foi* wards. More complex 
substances showed flame only at their points when crystallized. 
Otherwise they were either surrounded by luminous vapor, or 
were luminous in their mass as if red hot.” 

3. Reichenbach’s sensitives constantly affirm that the sun’s 
rays and ordinary fire are odically cold, but I think this effect, at 
least sometimes, comes from the thermo-electricity generated by 
the warm rays, as electricity is always developed by heat, espe- 
cially as the temperature of sunlight was frequently measured by 
placing a metal plate in the sun, a few moments after which the 
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sensitive felt cold sensations, in other words, the cold was felt 
after the plate had had a little time to get warmed and charged 
l)y the light. The solar rays, as we have seen, must come 
equally through lK)th the electrical and thermal portions of at- 
mospheric atoms, although the electrical rays arc doubtless more 
active in cold weatlier. The moon’s rays were always pro- 
nounced warm. Its grade of heat is not coarse enough to be 
measured by an ordinary thermometer, but it is known to be the 
cause of nervous excitement in many sensitive organizations. 

4. “ The sensitive patient felt all radiations from electrified 
bodies cold. The feeling of cold increased rapidly, the faster I 
turned the plate of the machine, perceptible, not immediately, 
but several seconds later than the electrical charge.” This is 
another confirmation of the statement so often made in this 
w(.)rk, that electricity acts on the laiv of cold. 

5. The roots of plants are stated to be ivanuy and the ends of 
the heroes above cold. Some warm currents flow downward 
and some cold ones flow diagonally upward. Most flowers 
were found to be cool, but warm on their stem. 

V. IXFLUENCIC OF SoLAK AND LuNAR RaVS. 

1. Sunlight. Reichenbac’h put various plates in the sunlight 
and connected them by a wire 13 yards long with Mile. Reichel, 
who held the point of the wire upward. The whole came through 
darkened rooms. In less than a minute after he had put the 
]:)latcs in the sunlight she saw a stream of light 10 or 12 inches 
high emerge from the wire. When his daughter stood in the 
sunlight in the place of the metal plate, the flame rose about 9 
inches high. When he brought different metals from the sun- 
light into the darkened room, flames issued from them, espe- 
cially from the sharp angles of the upper portions, green and 
blue from copper, clear white from gold and silver, dull white 
from tin, reddish white from zinc, etc. 

2. Objects charged with Sunlight. I have already, in Chapter 
Sixth, XVII, shown the great power of substances charged with 
sunlight in healing, vitalizing or soothing the human system, in- 
cluding the discoveries of Dr. von Gerhardt, of Germany, which 
consists of sugar of milk, charged with the electrical rays by means 
of a i)rlsin, as a nervine and anti-spasmodic, anc^ my own discov- 
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cries and inventions for securing the exquisite power of light, in- 
cluding a yellow-orange hollow lens, and a blue hollow lens, both 
of which when filled with water, and held in the light, answer as 
powerful lenses to focalize their respective rays upon the parts of 
the body externally, while the water within answers as a very 
soft, but subtile and penetrating influence to take internally, the 
former being a cerebral and nerve stimulant, vitalizing to the 
system, and laxative to the bowels, while the latter is cooling, 
(jiiicting, anti-inflammatory, and soporific upon a system which is 
over-excitable and sleepless. This healing power of the sunlight 
comes not only from the ordinary visible colors, but from the 
oclic colors which form the next color-octave above the visible 
range, for the blue glass transmits a large amount of odic rays, 
and even those which are still finer, while the yellow-orange glass 
transmits a portion of them also. 

3. Moonlight. The sensitives always felt a warm current 
from objects that had been held in the moon, and saw a flame 
10 inches high arise from the wire held in the moonlight with a 
})late at the outer end. Miss Maix felt an attractive force draw- 
ing her^hand along the wire. The fact that the thermal influ- 
ences of the moon, especially in the range of odic rays, overbal- 
ance the electrical rays of the .same, seems remarkably confirmed 
by authorities quoted by Dr. Forbes Whislow, in his “ Influence 
of Light,” in which it is shown that especially in warm climates 
such diseases as diarrhoea, dysentery, hemorrhage, fevers, con- 
vulsions, nervous irritability, lunacy, etc., arc worse in the full of 
the moon (or sometimes in the new moon), just as we might ex- 
]X‘ct from predominance of yellow and red rays. “ In India,” 
says Dr. Winslow, “ death has occasionally been known to arise 
from what is termed a coup dc lunc, or stroke of the moon ; and 
in Egypt blindness has often been produced in persons who have 
imprudently fallen asleep with their faces exposed to intense 
lunar light.” JIluc glass or a blue veil would offset the exciting 
effects of moonlight, which in the negative condition of sleep, 
flight at times be hurtful. Dormant conditions would be bene- 
med by moonlight, and walking under the open moonlight, 
would in most cases bring much more benefit than harm. 
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VL Magnetism and Odic Force. 

1. Points in ivhich they differ. Reichenbach enumerates 
thirty points in. which Magnetism and Odyl differ. Some of 
these are as follows : — ist, Odyl is in most cases developed with- 
out the aid of magnetism, but magnetism never without odyl ; 
2dly, clouds over the sun’s face arrest odyl, nothing can arrest 
magnetism ; 3dly, all bodies may be charged with odyl, onl)' a 
few bodies with magnetism ; 4thly, odyl cannot attract iron 
filings, the magnet can ; Sthly, magnetism, according to Barlow, 
lingers near the surface of bodies, odyl penetrates through and 
through them, making them translucent, sometimes transparent ; 
6thly, the odic flame of a magnet is sometimes extinguished l)v 
the approach of a living being, while the magnetic action remains 
in force ; 7thly, an iron bar placed horizontally in the magnetic 
meridian will have its north end odically cold and its south end 
warm, but if placed with its north end inclined downward at an 
angle of 65°, which is the true magnetic dip in Vienna, and the 
best position for magnetic force, then its north pole will be 
odically warm and its south pole cold, in harmony with the 
ascending electricities, and contrary to the descending magnetic 
currents, for, as we have seen, there are currents of electricity 
which move directly upwkrd as well as other currents which 
move northward, a fact which Reichenbach was not aware of. 

2. The Magnetic Poles. The odic light is described as being 
especially brilliant at or near the poles of a magnet, and those 
who have clear vision can see a fringe-work of light over the 
whole surface. From the north pole a brilliant white light as- 
cends which merges into delicate horizontal layers of red, yellow, 
green, and lastly blue, which last is so abundant as to constitute 
the predominating tint of the whole flame. From the south, or 
negative pole, a still more luminous light, but of much smaller 
dimensions, descends with white and colored rays in which 
the red predominates. The sensitives generally would speak ot 
the negative (south) pole as being red, the middle of the magnet 
green, and the positive pole blue. The reason the south pole is 
more luminous is because the red and yellow predominate, while 
the north pole, is stronger in its electrical currents and conse- 
quently more blue. We have seen that a keen grade of mag- 
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neto-electricity rules at the north pole, while the weaker chemico- 
electricity issues from the south pole, but the greatest power of 
the magnet is in the former which, sending its blue forces in one 
direction, must naturally send its affinitive red in the other 
direction. 

VII. Opaque Bodies become Transparent. 

Mile. Atzmannsdorfer in the “ state of somnambulism saw 
"‘the glowing steel transparent almost like glass.” “Friedrich 
Weidlich saw the flame in air two inches long. I then sank 
the magnet, lying in a glass basin, into water. The flame (for 
the most part) instantly disappeared, but he saw the magnet 
glowing and translucent, almost like the glass itself.” “ Metals 
in the odylic glow, appear to sensitives translucent, glowing 
through and through hollow balls.” A mercantile gentleman of 
my acquaintance, in New York, can become so en rapport with 
these finer grades of light, as to be able to see through the hu- 
man body as though it were made of glass. Here, then, is the 
philosophy of clcar-sceing or clairvoyance, although many have 
the faculty so feebly developed that they are liable to commit 
mistakes. 

VIII. Is Odyl an Imaginary Power? 

1. Miss Nowotny’s hand, while she was in an unconscious 
cataleptic condition, would be drawn and held to the magnet as 
would a piece of iron. Reichenbach once had a person go into 
another room from where his patient lay, and open a magnet of 
90-pound sustaining power unknown to her. She immediately 
became unea.sy and “ complained that a magnet must be open 
somewhere, desiring that some one would look and relieve her 
from the pain. The armature was replaced without her knowl- 
edge, and she became quiet again.” 

2. M. Baumgartner, Professor of Physics, desiring to see if 
imagination affected Miss Nowotjiy in her judgment of the power 
of the magnet, took out a magnet in her presence, which he said 
was the strongest one in his collection. She however declared 
that it was the weakest of all the magnets, and “ it seemed to 
her almost without influence.” Baumgartner then laughed, and 
said “ that it had been deprived of its magnetism, before leaving 
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home, by friction in the reverse direction,” so that it was little 
else than a mere plain piece of iron. 

3. The charging of water other objects by means of the 
magnet, by human hands, held or darted near the water, by sun- 
light, by crystals and other substances, was believed in by the 
great chemist J 3 erzelius, of Stockholm, by Dr. Gregory, of the 
Edinburgh University, by the eminent Dr. Elliotson of London, 
by Dr. Lutze, a physical! of vast practice in Germany, and very 
many others. “ Nothing could be more disagreeable,” says 
Reichenbach, than the reappearance of apparently so absurd a 
thing which all physicists and chemists are horrified even to hear 
of. But in spite of this, I could not refuse to admit what I saw 
before my eyes as often as I tried it ; namely, that the girl 
always determined and unfailingly distinguished a magnetized 
glass of water from an un magnetized. The force of facts cannot 
be combatted by any reasoning ; I was compelled to recognize 
what I was by no means able to comprehend, but when I again 
met with the same, subsequently, in Misses Sturman, Maix, 
Reichel, Atzmannsdorfer, and others, and saw it in a still 
stronger degree, I gave up all doubt and opposition.” Speaking 
of Reichenbach’s many experiments on the magnetizing of 
water and other substances,, Dr. Ashburner, a prominent British 
physician, says : — “ The facts stated in this, have been exhibited 
in my house hundreds of times. Water has been magnetized 
with magnets, mesmerized with the fingers, by breathing, by the 
exertion of the will : over and over again, the tumblers in which 
these specifically treated quantities of water have been con- 
tained, have been instantly detected by somnambulists in the 
lucid state of sleep-waking, who have been in another room 
when the fluid was charged.” ‘‘ I have darted my hands 200 
times over the surface of water, and have been told that the blue 
haziness has overflowed the tumbler. Several persons have said 
die same thing. I have placed a watch before me while I held 
die tips of my right hand fingers in the mouth of the decanter. 
Several lucid individuals have separately indicated the precise 
hight of the blue haze in the water at the same interval of time. 
A few minutes were sufficient to charge a quart decanter. All 
concur in the fact that the fluid sinks in the water. Is it, then, 
imponderable } ” 
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4. In cool weather when the air is electrical, I can make one, 
two, or three strokes over tissue or other paper, and throwing it 
into the air within a foot of the wall, it will spring to it like a 
thing of life and cling there for hours, sometimes even for days. 
A mere stroke will make it attractive of everything around it, 
although it will generally repel another magnetized sheet, unless 
this sheet is magnetized with the same strokes as they lie to- 
gether. Thousands of others can do the same thing, and some 
better than myself. I have made one magnetized newspaper lift 
and carry around another several times as large as itself. Now 
what is this power except the odic or vital force, combined with 
frictional electricity ? It is not the ordinary ferro-magnetism, as 
it will not influence iron fdings in the least, but must be this 
finer power thrown into attractive curves on the same general 
plan. It is sometimes called animal magnetism, which name, 
although it has been abused, is not very improper, and yet so 
well known a physician as Dr. Hrown-Sequard, in a course of 
lectures delivered in Boston, almost questions its very existence. 
But too many of our medical scientists are dropping behind the 
age in ignoring these finer basic principles of things directly in 
the face of the fact, that thousands erf persons can see the lumin- 
ous pathways of these forces, as they emanate from human beings 
or other objects, and hundreds of thousands can feel their influ- 
ence. 

$. In the light of such facts, the folly of attributing these 
phenomena to imagination, prepossession of ideas, or mere sub- 
jective conditions, as do Drs. Braid, Carjxiiiter, and so many 
others, is too apparent to need comment, and shows that the 
diseased subjective conditions arc not with Reichenbach’s sensi- 
tives who constantly prove their own points by stubborn facts, 
but with the doctors themselves who cling to their own theories 
in spite of all facts. In Dr. Carpenter’s late lectures on “Mes- 
merism,” etc., he uses the following language about Reichenbach, 
which is almost the only point that would give any trouble to one 
who is enlightened with regard to these fine forces, although the 
whole book would tend to mislead the ignorant : — “ The fact 
which Von Reichenbach himself was honest enough to admit — 
that when a magnet was poised in a delicate balance, and the hand 
of a ‘sensitive’ was placed above or beneath it, the magnet was 
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never drawn towards the hand — ought to have convinced him 
that the force which attracted the ‘sensitive’s ’ hand to the mag- 
net has nothing in common with physical attractions, whose 
action is invariably reciprocal; but that it was the product of her 
own conviction that she 7 n?istthm approximate it.” The sophis- 
try of the above will appear, I think, from the following points : 
1st, it is not the coarser forces of the magnet, which are known 
as magnetism, that act upon a sensitive person, but the finer 
odic and other forces which this magnetism wakens into action, 
so that the attraction is not direct but secondary. These finer 
forces have their attractive curves similar to the magnetic, which 
are sufficiently subtile to act on the nervous system, as will be 
shown in the next chapter ; 2dly, it is probable that there is a 
slight secondary attraction of the magnet, though not enough to 
move a gross mass of iron. In the experiments with paper which 
T have just detailed, tlie paper itself will readily be attracted to a 
human being and will also attract sensitive human beings. 3clly, 
the assertion that ‘^it was the product of her own conviction that 
she must approximate it,” is overwhelmingly overthrown by 
several facts given by Reichenbach, Ashburner, etc., in some of 
which the subject was asleep or in an unconscious cataleptic fit, 
when the hand would be immediately drawn to the magnet and 
held rigidly to it. Dr. Ashburner S])eaks of persons who would 
be drawn six feet to the magn.et, and of a boy who, if the armature 
was removed six feet off, would rush to it and fall asleep on the 
way. But multitudes of cases could be given in which human 
magnetism, crystals, and other objects have drawn unconscious 
subjects in the same way ; 4thly, the experiments which 1 have 
just quoted with reference to Miss Nowotny and others, show 
that these forces operate entirely independent of one’s conscious- 
ness. But the fact that Doctor Carpenter could overlook a whoh‘ 
olumc of marvelous phenomena against his theory, and hitch 
to some little weak point shows the power of a “ prepossession of 
ideas” in his own case quite similar to what he is fond of charg- 
ing upon others. Wallace and Crookes having driven him into 
a close corner, he writes an article in Nature, Oct., 1877, in which, 
as he looks about for sympathizers, he makes the following re- 
mark : — I asked my personal friend Prof. Hoffmann of Berlin, 
whether the doctrine (of Odic force) any longer finds support 
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among scientific men in Germany. His reply was a inost em- 
phatic negative ; the doctrine, he said, being one which no man 
of science with whom he is acquainted would think worthy of the 
slightest attention.” Is Prof. Hoffmann correct when he would 
thus indicate that German scientists arc so deeply obscured 
in their perceptions that they utterly neglect these fine forces 
which are the vivifying power of all forces ? I think there are 
many noble German thinkers who would consider this a slander 
upon their people. 

Vlll. Proof that Odic Light comprises Fluidic Forces. 

I. Odic Light is manifested in flames which stream forth in 
various directions, and as the ordinary visible flames consist of 
luminous gases which are fluids, so must these odic flames con- 
sist of the finer fluids which we call ethereal forces. While none 
can see the inner essence of odyl, or magnetism, or electricity, or 
the solar ethers, yet the luminous pathway which their flow en- 
Lindles may be seen, and, judging by all analogies of the known 
external universe, we must consider that some marvelously swift 
fluidic force is passing. We have J^eeii how the red odic fluid 
pours from the fingers of the left hand, and the blue odic fluid 
can be thrown from the right hand until a tumbler is filled to 
the top and made to overflow. 

IX. Does Odic Light produce the Aurora Borealis } 

Baron Reichenbach jierformed ingenious experiments to prove 
that odyl was the cause of the Aurora Borealis, but he seemed 
to forget that odic light, however intense, cannot possibly be seen 
by the ordinary vision, while the Northern Lights can be seen by 
everyone. He has skillfully .shown that the magnet working in 
connection with a hollow iron globe, with its north and south 
pole at the respective poles of the globe, sends forth its blue and 
iridescent lights at the north, its red, etc., at the south, much the 
same as does the Aurora Borealis, and thereby achieves the fol- 
lowing grand result; namely, by showing just how magnetism on 
a small scale can develope such colors in connection with the 
odic atmosphere, he shows just how the mightier play of a world’s 
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concentrated magnetism at the poles may ignite the ordinary 
coarser atmosphere with its nebulous matter, and so cause a simi- 
lar effect to the ordinary vision. See Chapter Fourth, IX, and 
X, 3, 4- 

X. Terrestrial Dynamics. 

1. In Chapter Fourth, X, we have seen that the law of heat 
awakens and propels thermo-electricity in two directions, namely, 
from the earth vertically, into the colder regions of the upper 
sky, and also from the warmer regions of the torrid and temper- 
ate zones towards the colder regions of the poles, the law of 
movement for electricity ever being from the warm to the cold. 
The sun’s course, also, from cast to west carries a line of lumin- 
ous force, attended with some heat, westward, while in the cast the 
tendency must be the other way. What, then, should be the 
colors that would naturally represent the main points of the 
compass, if we are to get at the real power of the earth’s forces? 
Plainly blue for the north, with its kindred electrical colors on 
each side of it ; red for the south, with its kindred thermal colors 
on each side of it ; the luminous yellow for the west, and slight 
blue with some shadowy or gray elements for the east. This, we 
find, is exactly indicated by the odic lights and colors as discovered 
by Reichenbach's sensitives, although the Baron himself had not 
ascertained just why this arrangement in nature takes place. It 
being of vast importance that these great fundamental laws of 
force should be understood, it will l)e well to illustrate it at some 
length. 

2. Ascciidini^ Force's, Let us commence first with electricity 
which moves from the earth diagonally into the sky. If there is 
such a force of the cold principle, its manifestation must consist 
of the blue or violet as the leading element, while in the direc- 
tion towards the centre of the earth the thermal colors, especially 
the red, should appear. This we find to be the case with the 
odic colors, for when a bar magnet was placed vertically with the 
noith pole up\vard, the blCic would become more intense above 
and the red below ; when this direction was inverted, both ends 
vould be so contrary to the forces of nature that their colors 
would bf? almost smothered. “ When the bar was placed verti- 
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cally, she (Miss Zinkcl) saw it, contrary to all expectation, glow- 
ing with a bluish gray light at the upper end and with a whitish 
red below.'* This is somewhat misleading, as the vertical 
force being yellow (p. 479), the downward force must be its con- 
trast or violet. When forces are very powerful as in the arc liglit, 
the positive or blue pole is most active when pointing down- 
ward, drawn by the earth’s interior heat. On Plate III, may be 
seen the general plan of odic colors as they appear at each pole, 
arranged as closely as possible after Reichen bach’s description, 
although, of course, incomparably less exquisite than the tints of 
nature. The following is a description of colors emanating 
from an electro-magnet as seen by Mme. Kienesberger : — “ Close 
to the (north) pole, which stood vertically, a|.)peared a red stra- 
tum, next to that a stratum of orange, then one of yellow, then 
one of green, one of light blue, one of dark blue, and lastly one 
of violet-blue (indigo and violet), above which arose a gray vaipor. 
At the same time, the positive (south) pole exhibited close to the 
iron a blood red stratum (probably thcrmel), then light red, and 
above this orange, from which a thick heavy smoke rose to the 
ceiling. She described the appearance as one of extraordinary 
delicacy and splendor. Some weejes later, I made the same ex- 
periment with Mile. Zinkel. She described the api)earanecs in 
the same way as Mme. Kienesberger, being about equally sensi- 
tive, and added that each colored stratum was not uniform, but 
subdivided into smaller strata of different shades of color, so 
that the whole iris had the appearance of a great number of col- 
ored bands overlying each other. Peyond the violet she ob- 
served a narrow streak of pure red, in which the violet ended, 
after becoming gradually redder, and wl)ich passed above into 
smoke.” Here we have the whole .scale of odic colors described, 
together with the thermel and red of a still liner scale above the 
violet, or in other words the psychic thermel and red. Next to 
the magnet comes doubtless the heaviest and coarsest color 
which would naturally be called red by most persons, but which 
is probably odic theimel, with a very .slight tinge of blue in it, 
while the more ethereal psychic thermel and red naturally come 
in at the top, being more refrangible than even the odic violet. 
On the south or warm pole most senitives saw only the red or red 
and yellow, but under the aid of a strong battery Mile. Zinkel 
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saw also the blue, and if her vision had been still clearer she 
would perhaps liave seen the other colors also, although the elec- 
trical colors predominate at the north pole, and the thermcl at the 
south pole. As we liave seen, a weaker grade of electricity ex- 
ists at the south pole, otherwise there could be no magnetic at- 
traction there. If a piece of card board or glass should be laid 
upon the sides of the poles as they lie horizontally, and sprinkled 
with iron filings, the magnetic forces will arrange the filings into 
curves resembling the dotted lines in the plate, and if a sensitive 
look at these in the dark, they will coruscate like countless stars 
on account of the currents that are passing through them. The 
figures af the positive (north) pole represent colors as follows : — 
I, gray-colored smoke; 2, psychic red; 3, jxsychic thermel ; 4, 
violet (odic scale); 5, indigo; 6, 6, blue which predominates; 
7, green; 8, yellow; 9, orange; to, red; ii, thermel. N is 
north pole, S, south pole. It will be seen on reflection how ad- 
mirable is the law by which the cold currents arc made to go 
upward and thus prove cooling to the brains of human beings as 
they stand or sit, while the warm currents pass downward and 
thus help the feet. In the following paragraphs it will be shown 
how a person may lie in sleeping so as to get the advantage of 
still colder currents for the head and still warmer ones for the 
feel. 

3. llorizojital Forces. The great forces oE the earth caused 
by sunlight, heat, magnetism and electricity, and which arc more 
nearly horizontal, may be arrived at by studying the following 
brilliant experiment of Baron Rcichenbach, a beautiful illustra- 
tion of which I have drawn up as nearly correct as possible, and 
had engraved in the cir(;ular figure of Plate III : — “ I now tried 
the effect of a circular surface or disc. A disc of iron plate, 
13.2 inches in diameter, was well flattened, and an iron wire folded 
into its circumference, so that a smooth, round, clean border, one 
twelfth of 'an inch thick, ran round it. It was suspended by a 
small hook in the middle, horizontally above the pole of the 
magnet, and could be fixed at any hight. I could now let it 
down on the northward pole of the magnet which stood verti- 
cally. * * I showed the disc to Mile. Pauer. The odylic glow 
instantly spread over it. The colors were developed as might 
have been expected ; on the upper centre, a blue spot, on the 
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lower, in contact with the magnet, a red spot, both upwards of 
two inches in diameter. They passed into a surrounding yellow- 
ish zone, faintly tinged with red on the under, with green on the 
upper surface, and this again lost itself in a gray zone. This 
last continued to the border, where it was surrounded ♦by a 
downy fringe of light, 0.6 of an inch thick and colored gray, blue, 
yellow and red in east, north, west and south respectively. In 
north-west, south-west, south-east, she saw respectively green, 
orange and gray-red (red-gray) ; in north-east violet with a short 
patch of red. These colors formed a continuous wreath of tints 
passing into each other, and thus a kind of a circular rainbow. 

I varied the experiment as follows with Mile. Zinkel ; I 
connected with the poles of a Smee's voltaic battery of more 
than two and a half square feet of surface, the two surfaces of 
the disc ; the wires being only separated by its thickness, about 
one twenty-fifth of an inch. Immediately the observer saw 
around the upper centre of the disc connected with the silver, a 
spot of blue glow forming more than two inches in diameter. 
At the same time a similar red spot appeared on the under 
surface, connected with the zinc. No flame appeared. But the ' 
whole disc acquired a colored glowj not merely on its border, 
but over its surface, blue, yellow, red and gray, appearing respec- 
tively in the north, west, south and east positions, green in the 
north-west, etc., as before. The blue and red central spots each 
formed a kind of a star of innumerable points, or rather ray-like 
prolongations, stretching out toward the circumference, and uni- 
formly exhibiting the color corresponding to the point of the 
compass toward which they were directed. On the rest of the 
surface the colors were arranged around the central spot in 
successive zones, so as to form a rainbow of parallel circles. A 
luminous web of fine downy fibres, enveloped the border of the 
disc. Besides this border, the whole surface was covered with 
a similar downy light or flame, rising as high as the thickness of 
a thin quill.” (p. 424-426.) I have taken the liberty to put a 
slight tint of blue with the gray of the east as the sensitives 
frequently described the eastern portion of a soft bar of iron, or 
other objects as blue gray'" or gray with traces of blue,” etc. 
The second red coming next to the violet will be recognized by 
the reader as belonging to the third or psychic grade of colors. 
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This second red so often spoken of by the sensitives puzzled 
the Baron. He made a hollow globe of iron, inserted a magnet 
through it at its poles — ^found blue at the north, red at the south, 
and other colors exactly as already given in describing the disc, 
with a very brilliant red just below the violet of the north-east. 
“ This remarkable red,” he remarks, “ was very brightly luminous 
and strongly red, much brighter than any part of the red on the 
south side of the ball. Red, therefore, occurred at both ends of 
the spectrum, on the one side from the yellow, on the other side 
from the blue. ^ * Why thhs red, which in the ordinary spec- 

trum appears only as violet in a. part of the blue, stands forth 
independently in the odylic, is a fact, the causes of which can 
only be ascertained by further researches of another kind." 
Reichenbach did not seem to have the least idea that there could 
be any spectrum of colors higher than the odylic, for which 
reason the facts thus presented are perliaps all the more valuable, 
as they are not warped by any theories, or rather are given 
contrary to his suppositions in- the matter. 

4. Miscellaneous Points, The principal direction of the 
earth’s electricities as signified by the foregoing and many other 
experiments is north as sh6wn by the blue, somewhat north-ea.st 
as shown by the still finer violet, somewhat west of north as 
signified by the blue-green, and upward as signified generally l)y 
the intensifying of the blue and violet principles when the magnet 
is held vertically. Mile. Pauer saw the soft iron bar give out 
“ to the south yellowish red, vertically upward, pale yellow (at n 
certain distance pale bluish), to the north blue.” Here it is said 
that pale yellow was the appearance which ]')resented itself on 
the upward pole at ?. certain distance from the object, which 
may be true when the sun is high in the sky and throwing its 
luminous rays downward, but most experiments showed the 
power of the blue in that direction, though a more luminous and 
feeble blue than that at the north. 

XI. Terrestrial Dynamics in Human Life. 

• 

I. How 'Applied to Human Life. Thus far we have ascer- 
tained how the great forces of the earth move — in what dircctior 
the electricities play, and whither the thermal rays tend. 
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have also ascended one grade higher on the ladder of power than 
ordinary electricity, or magnetism, or thermism, or the visible 
rays of sunlight, even into the range of odic lights, colors and 
forces, which open up a new heaven and a new earth to man. 
We have seen that whatever may be the direct power of light, 
heat or electricity upon the human system, they call into action 
those finer interior potencies which almost take hold upon the 
very springs of life itself. In all this we have not been building 
upon dreams or mere theories, but upon an array of carefully 
established facts which to a candid and thorough mind should 
be irresistible. 

2. Physiological Adaptation. The first question to be con- 
sidered is — how shall we receive these terrestrial forces in a way 
best to harmonize with the natural constitution of the human 
system t One thing is pre-eminently plain at the start, which is 
that the head is the warmest, and the feet the coldest part of the 
body, while nearly every inharmonious condition tends to bring 
too much blood or nervous action to the brain, and perhaps 
viscera, while the extremities are left too cold and dormant. 
For this reason the earth’s magnetisms and electricities, which 
belong to the cooling category of forces, should move from the 
feet towards the head, while the opposite thermal forces should 
pass towards the feet ; consequently in sleeping, the head should 
be towards the north or nearly so to receive the blue or violet 
forming currents, and the feet, being colder, tov/ard the south 
to receive the warm currents signified by the red and orange. 
Another important matter to observe is to have the forces of the 
earth flow harmoniou-sly with the same kind of forces in the 
human body. Thus it has been ascertained repeatedly that the 
cooling blue emanations flow from the whole riglit side of the 
head, arms and body, while the red emanations flow from the 
whole left side. In other words the electrical currents enter on 
the left side, and issue from the right side, while the warm 
currents must necessarily flow in the opposite direction. This 
was repeatedly demonstrated by the sensitives. To show that 
odic force was stronger than that developed by the eartli’s mag- 
netism and illustrate the polarity of the body, I quote the follow- 
ing : — “ I cajj^sed Mile. Zinkel to hold between two fingers and 
conformably \n the meridian a four-inch needle, not strongly 
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magnetic. When I held the southward j^ole in my right finger 
points, the blue northward became three times as long as before. 
This showed the feebleness of the needle in comparison with my 
hand. But when I held the same pole with the fingers of my 
left hand, the blue flame disappeared, and the red flame took its 
place. When I made the experiment at the other end of the 
needle, with my left fingers on the negative (positive) pole, the 
red flame of the opposite pole became brighter and three times 
as long as before. But when I applied the fingers of my right 
hand to the same negative pole, the red flame disappeared and 
was replaced by a blue one.’^ Such being the case it must be 
evident that when the earth’s electrical currents strike the riglit 
side of a sensitive person, it must conflict with the natural cur- 
rents of the system and give distress. Tn illustration suppose a 
person should lie on his back with his head to the west. I'he 
northward electrical and magnetic currents, which are strongest, 
would then strike him in the right side, and, conflicting with the 
natural electricities which move in the other direction would tend 
toward inharmony. Besides this the yellow forming currents 
which flow westward must be highly exciting to the brain, and 
thus the west-east position in sleeping must be doubly bad. 
In proof of this and the first physiological law, I will now quote 
some examples from Reiclienbach, especially as even persons 
who are not sufficiently sensitive to perceive the difference must 
in the long run be injured by violating these simple laws of 
nature, while persons of active brains and susceptible nerves 
must at times be affected ruinously by such violation, for the 
finer the force, the more deeply does it work either for good 
or ill. 

3. “ M. Schmidt, Surgeon in Vienna, had experienced a chill 
in his right arm, whilq traveling on a railway, and had for some 
time suffered in consequence, from severe rheumatism in the 
limb, with most painful spasms from the shoulder to the fingers. 
His physician employed the magnet, which quickly subdued the 
spasms ; but they always returned. I found him lying with his 
head towards the south. Tn consequence of my remarks on this, 
he was so placed as to lie in the magnetic meridian, with his 
liead towards tke north. As soon as he came into this posi- 
tion he expressed instantly feelings of satisfaction, and declared 
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that he felt, generally, refreshed in a singular degree. The pre- 
viously existing chilliness and rigors were instantly exchanged 
for an agreeable uniform warm temperature ; he felt the strokes 
of the magnet now beyond comparison more agreeably cool- 
ing and beneficial than before ; and before I left him, the rigid 
arm and fingers had become movable, while the pain entirely 
disappeared.” 

4. Mile. NoivotJiy had intuitively souglit out the north and 
south position, that is, with the head to the north and fi'et to 
the south. She insisted upon occupying this position, and “ it 
had been necessary to remove a brick stove to allow of her wish 
being gratified.” Baron Reichenbach had much trouble in per- 
suading her to lie for a little while with her head to the south. 
“ Before long she began to complain. She felt uncomfortable 
and restless, became flushed, and her pulse became more fre- 
quent and fuller ; a rush of blood to the head increased the head- 
ache, and very soon the disagreeable sensations affected the 
stomach, producing nausea. We hastened to change the posi- 
tion of the bedstead on which she lay, but stopped wheli we had 
turned it round to the extent of a quadrant, her head being now 
towards the west. Of course she now lay in the plane of a mag- 
netic parallel, 'fhis direction was to the patient absolutely in- 
tolerable, far more disagreeable than the former, that, namely, 
from the south to north. This was at half past lo A. m. She 
was afraid, from her sensations, that she would soon faint or be- 
come insensible if kept in this position, and entreated to be 
quickly removed from it. She was now placed in her own origi- 
nal position, her head towards the north. Instantly, all the 
painful sensations yielded, and in a few minutes they Iiad so 
completely vanished, that she was again quite cheerful.” On 
another day the same experiments were '^ried with still severer 
results, causing “shuddering; restlessness ; flushing of the face ; 
acceleration of the pulse ; a rush of blood to the head ; headache ; 
and finally pain of stomach, ringing in the ears, failure of the 
senses, and the approach of fainting. We were compelled to 
bring her in haste into the north and south position, in order to 
restore her, otherwise she would have fallen from the cliair. 
When this was done, the rapidity with which all these painful 
sensations disappeared was astonishing.” The east and west 
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position also affected her severely, but more mildly than the 
others. 

5. Mile. Stnnnanu, of the Clinical Hospital of the Univer- 
sity of Vicnila, lay in the west-cast position. When she was 
turned to the north-south position, everything was changed in- 
stantly. The patient immediately gave signs of satisfaction ; 
the ])revious restlessness left her ; a painful smarting of the 
eyes, from which she had recently suffeilfcl, disappeared. In- 
stead of the intolerable heat which had before tormented her, 
she felt refreshing coolness, and a general sense of relief per- 
A’aded her frame while we observed her. There followed a 
night of such quiet refrcsliing sleep as she had not for a long 
time enjoyed. From that time forward her bed was kept in 
the same position which she earnestly entreated.” When she 
was turned to the south-north position all her bad symptoms re- 
turned, and these were removed by turning her head north- 
ward again. 

6. Miles, MaiXy Reiehel and Atzniminsdorfer found the same 
kind of improvement in the direction of north and south, the 
west to east position being the worst. M. ScJniJi had the singu- 
lar habit of turning his head to the foot of the bed for his 
morning nap which was much more refreshing than all the rest 
of his sleep. ‘‘ When he failed to obtain this he felt wearied 
the whole succeeding day.” His bed was found to be in the 
south-north position. After he had turned it so that the head 
came north, he felt no need of the morning nap, and forever aban- 
doned it, as his sleep was good and strengthening. 

7. Another fact of vast importance with reference to sensi- 
tive patients was ascertained in these experiments, which is that 
when they hy in directions eontrary to the haiinonious jloiv of 
forces such as the south-n^orth or zvest-east position, all use of medi- 
cines or of the magnet for mitigating disease seemed to he either 
powerless or to have a vcjy perverted action, giving distress rather 
than relief Ignorance of this fact has worked countless blun- 
ders in the medical world, and many mistakes in the effort to 
acquire a knowledge of the fine forces. Is it not criminal for 
physicians to neglect to inquire into these momentous facts, and 
thereby allow nervous patients and those of active brains and 
over-heated systems to languish and die from want of knowledge 
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uf these resistless forces ? To tell people that it is important to 
sleep with the head to the north is often to provoke a smile of 
incredulity. There is no power that knocks them down when 
they sleep in other directions, and so they stupidly think that one 
direction is as good as another. There is a force that is view- 
less and voiceless, and intangible, and a million times softer than 
the evening breeze. Does that show that it is weak ? It is 
vastly swifter than lightning, wafts all worlds on its bosom, and 
holds the entire universe in immutable chains, so that even a 
grain of dust cannot stir without its permission. It is called 
gravitation. Then kindling up all things are these glories of 
light and color, some of which are so exquisite as to conceal 
themselves from common eyes, and yet they are mighty in con- 
trolling human life, and their radiance reveals the secret hidings 
of power. Although many persons may have that sturdy and 
coarser physical power which does not take direct cognizance of 
odic lights and forces, yet a long continued violation of their 
laws must demand their penalty. For this reason 1 have striven 
to make the laws underlying these forces clear to my readers 
and have clinched them with this extensive array of facts. I 
could give many more facts from acquaintances of mine, some of 
whom say they cannot sleep well at afl except with the head to 
the north, or somewhere near the north. When 1 have been in 
strange places and have found myself tossing in bed for hours 
without being able to sleep, I have noticed that I had been lying 
with the head to the south or west. On changing my bed to 
the north or north east 1 would get to sleep in a short time, as 
the brain pressure would be gone. 1 can sleep quite comfort- 
ably also with the head to the east. I haVc taken pains in these 
remarks to show the philosophy of these diFections, so that, aside 
from the facts, people may not consider it a whim. When 
speaking to incredulous friends and urging them to cliange the 
position of their beds, I have referred them to tlie fact that 
the cold magnetic forces of the earth as they move northward, 
give the magnetic needle its direction, and as the head, being 
charged with blood, has need of the cooling element, and as I 
have fortified my theories with facts, I have not had much 
difficulty in getting thoughtful people to admit the force of the 
argument. 
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8. Position in Sitting. When it is convenient it is better to sit 
with the back to the north or north-east, or at least to the east, in 
preference to the other directions, especially when taking a sun 
bath, or receiving any kind of treatment. “ All these patients,’* 
says Reichenbach, “ now recollected how painful it had alway.s 
been to them to remain for any length of time in the church. 
All Roman Catholic churches are built from west to east, so 
that the members of the congregation find themselves when 
opposite the altar, in the position from west to east ; conse- 
quently in that position, which is to sensitive persons, of all 
others, the most intolerable. In fact they often fainted in that 
position and had to be carried out. At a later period Mile. 
Nowotny could not even bear to walk in the street, or in the 
garden, in the direction from west to cast, if her walk lasted but 
for a short time ” (p. 71). There is no danger that people in 
general, especially in good health, will attain to any such extreme 
sensitiveness as this, but I quote it to illustrate a principle. 

9. Nervons Diseases. Considering the great ignorance on 
this subject, and that there is scarcely a family but has one or 
more members afflicted with distressing nervous symptoms of 
some kind, the sweetness of womanhood and the dignity of man- 
hood being too often turned to gall even when they are not 
innately hateful, would it not be well to turn for instruction and 
help to this beautiful radiation of light, including the finer as 
well as the coarser grades which seem to reach up more or less 
into the soul forces themselves, and attune them to greater har- 
mony ? ^ 

10. For an Occasional Change, I would recommend a direc- 
tion for sleeping not exactly north-east, but some 30^ east of 
north, or about one tiiird of the way from the north to the east, 
as this would enable a person to receive the strong and cool 
northward currents over the head and upper body, and also some 

* It occurred to me that the portly, rubicund Englishman should be more free 
from nervousness than ourselves, but after spending a year in their midst, I am not 
quite sure of this. At a private residence in l.ondon, I saw a lady rush scream 
from the dinner table because some one remarked that there was a Sabbath school 
near by and it wouW be well for her to become a teacher in it. People greatly nc otl 
more exercise in the sunshine and pure air, more calming of the brain forces by the 
blue and violet principles, and a more stern use of their will power to gain self-corn* 
mand. 
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portion of the eastern electricities. By looking at the circular 
plate it will be seen that this would bring the head somewhat 
into the violet odic rays, which are above all soothing to the 
nervous system. 

A scientific gentleman, possessing exact habits of observa- 
tion, has informed me that he sleeps better with head rather 
to the northeast than to the north, and for years I have slept 
with great comfort at an angle of 30® or more east of north. 
The north and south position, however, is better as a universal 
rule, especially as in such countries as England and France, 
for instance, the magnetic needle points very far west of the 
true meridian. The east of north position for the head would 
be excellent for the people of the Pacific states and some states 
farther east, as the needle there is deflected many degrees to- 
ward the east by the currents that sweep toward our magnetic 
pole, which is west of Baffin’s Bay. 

Residences should be built on avenues that run north and 
south so that the sun may visit and purify both sides of a 
house each day, and also so that the rooms may be easily ar- 
ranged for a north and south position of beds. Ground that 
slopes somewhat to the south or the south-east would be 
especially desirable for a home, as it prevents standing water 
and would soonest become dry after a storm or heavy fog in 
the night. For my views in full for laying out a city, see Hu- 
man Culture and Cure, Part Second, page 178. 

XII. Miscellaneous Points. 

1. The Rapidity of Vegetable Grozvth seems to depend much 
upon the intensity of its odic emanation^ as signified by the 
following, witnessed by Mile, Maix: — “The Calla was most 
powerful, the Aloe the least powerful, so that it appeared as if 
the strength of the influence kept pace with the rapidity of the 
plant’s growth. The rapid growing Calla produced a sensation 
greatly more vivid than ‘the sluggish Aloe^ notwithstanding the 
great size of the latter ; while the Pelargonium moschatum stood, 
in every respect, between the others” (p. 188). 

2. Hunger and weakness cause feeble odic lights, and the 
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oclic light emanating from the pit of the stomach is weakened 
during a pain. The emanations are more positive and brilliant 
during the positive conditions of health and strength. 

3. Sleep. The state of shadow and darkness having a more 
quiet and negative grade of odic force than that which is aroused 
into action by the sunlight, renders night a more favorable time 
for sleep than the day-time. 

4. The odic force from a powerful magnet could sometimes 
be felt at a distance of several hundred feet where no air was 
stirring ; the cooling effect of sulphur was felt 120 feet off, the 
warming effect of a copper plate of four square feet, 93 feet 
An iron plate of 6 square feet gave warmth at a distance of 147 
feet, and lead foil do., 75 feet. 

5. Odic Light was seen to be more ethereal and pure when 
strained through glass, in harmony with what has been stated 
in Chromo Therapeutics. 

XIII. Summation of Points in Chromo-Dynamics. 

1 . This chapter demonstrates from actual facts ^ the existence of fluidic 
ethereal forces^ and this is corroborative of the etherio-atomic law. 

2 . It demonstrates that other grades of color exist besides those we 
usually see. 

3 . 'The existence of Odic Light was demonstrated by years of experi- 
mentation by Baron Reichcnbach icdiose thoroughness of method has never 
been surpassed^ if equaled., in the records of scientific research. 

4 . Aided by a knoudedge of atoms and chromo-chemistry we may 
perceive the real potencies of these interior forces. 

5. Odic Light manif^ts the same phenomena of incandescence., flame., 
sparks^ smoke, etc., as ordinary light, and must work in connection with a 
fine atmosphere of its own, just as common light works in connection with 
the atmosphere which we breathe. 

6 . Odic Force emanates from all known objects and manifests itself tn 
the form of Odic Light when these objects are kindled into action by sunlight, 
moonlight, electricity, heat, magnetism, friction, etc. 

7 . Odic Flames have been witnessed of various lengths, from the frac- 
tion of an inch to about 6 feet, 

8 . Odic Force follows the law of polarity, and objects like crystals, 
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magnets, etc., generally have one end more electrical, the other more 
thermal. 

9. Electrical or Cold Objects and forces were seen to be blue or bluish 
in their radiations, while most metals and the warmer objects had an 
extensive amount of red, 

10. The Solar Rays will charge objects so that streams of odic light 
will flow fro 7 n them and continue to do so for some time after the objects 
are removed. The Lunar Rays are somewhat exciting, especially at the 
full moon. 

1 1 . Magnetism^ besides being coarser, differs from odic light in many 
points, llie poles of a magnet, of crystals, and the ends of the fingers are 
especially luminous with Odyl. 

12. The proof that Odic Light is not imaginary, is the fact that so 
many see and describe it in the same way, and can point out unerringly 
water and other objects which have been charged with it. 

13. Opaque bodies are sometimes made transparent by Odic Light, 

14. Odyl is shown to be a material emanation . 

15. 'The Vertical Lbrees of the earth are yellow directly upward, and 
violet downward. 

16. 21 ie horizontal forces of the earth are electrical in the folloiving 
directions : isf, in the direction of the north jnagnetic pole in which the 
ihermO’Clectrical and magnetic forces predominate, and shoiv a deep blue 
vifiuence ; 2dly, east of north in which the indigo, then the violet forces, 
rule ; ylly,, west of north where the blue-green forces move, and lastly in the 
east, where a feeble electricity rules in the slight bluish gray. They are 
thermal in the south where the red is predominant, in the west where yellow 
forces rule, and in the south-west, south-east and north of west, in which 
the orange, red-gray and yellow-green respectively 7 nanifest theinseh'es. 

. Physiology and maiiy experiments show that in sleeping the head 
should be at the north or somewhat north-east, and the feet in the opposite 
direction to harmonize with the eart/Ps cold and warm forces. Medical 
treatment is shown to be inefficacious or injimous with sensitive patients 
whose position is at discord tvith the eafdh's forces. 

18. The direction of the streets of a city should be regulated with 
reference to lights, shadows and terrestrial dynatnics. 
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CHAPTER TENTH. 

C H R O M 0-M E N T A L I S M. 

I. Mentality. 

In considering the laws of visible light and color, we have been 
dwelling in nature’s outer temple ; in unfolding the mysterious 
workings of the odic light and color, we have entered the ves- 
tibule of the inner, and have taken the first steps into the citadel 
of life itself. Shall we dare to open still another door farther 
within than the mere realms of physical life ^ Nay, shall we 
approacli the holy of holies and stand in the very presence cham- 
ber of Mind ? We gaze in awe upon a great temple, a moun- 
tain, an ocean, a world. But Intet.lect is greater than these, 
for it can measure and weigh the worlds themselves, and sweep 
a thousand times beyond their orbits. Intellect, or Mind, is the 
soul manifesting through the body, and the soul being a spark of 
tlie Infinity is itself infinite.* 

1 1. BeAUTV ()!• TIIIC b"lNE FOHCES. 

I have been doubly impressed with the wonders of the Mind 
from the resplendent character of the forces which it uses, as 
manifested by a grade of light and color still finer than the 
odic, which may be termed the psychic or third grade colors. 
This, of course, is constituted of vibrations which are twice as 
fine as the. odic or fotir times as fine as those of the ordinary 
light. In the year 1870 I commenced cultivating, in a dark 
’*00111 and with closed eyes, my interior vision, and in a few 
weeks or months was able to see those glories of light and color 
which no tongue can describe or intellect conceive of, unless 
they have been seen. Do you say it was imagination } But no 
merti imagination can come half way to the reality of these 
things. Imagination itself must construct the warp and woof of 
its fabrics out of realities. The finest mosaic work and the 



BKAUTY OF THE FINE FORCES. 


447 


most exquisite works of art are but trash by the side of these 
interior splendors. I have witnessed what have been called 
marvelous decorations in museums and palaces of Europe, but 
none of them are fit to be spoken of in comparison with these 
peerless colors and exquisite forms. Imagination is generally 
more dim and shadowy than realities, but these colors were so 
much more brilliant and intense and yet soft than any colors of 
the outer world, that when I opened my eyes upon the sky and 
earth around me after seeing these, they seemed almost colorless 
and dim and feeble. The sky no longer seemed blue, but blue 
gray, and a poor blue-gray at that. I saw so many grades of 
violet, and thcrmel, and indigo of wonderful depth, and blue, and 
red, and yellow, and orange, more brilliant than the sun, seemingly 
hundreds of different tints, hues, and shades which could be easily 
distinguished apart, that at first I thought there must be differ- 
ent colors from any that arc usually visible, but finally concluded 
that we have the basic principles of all colors in external nature, 
though so feeble comparatively, that we scarcely know what 
color is. Sometimes fountains of light would j)our toward me 
from luminous centers merging into all the iridescent splendors 
on their way. Sometimes radiations would How out from me 
and become lost to view in the distapee. More generally flash- 
ing streams of light would move to and fro in straight lines, 
though sometimes fluidic emanations would sweep around in the 
curves of a parabola as in a fountain. What was more marvelous 
than almost anything else was the infinite millions of radiations, 
emanations and luminous currents which at times 1 would see 
streaming /n;;;/ and into and tliroui^Ji all things, and filling all the 
surrounding space with coruscations and lightning activities. I 
believe that if the amazing streams of forces which sweet) in all 
directions could be suddenly revealed to'^all i)eoplc, many would 
go wild with fright for fear they should be dashed to pieces. 
Several times 1 hav^e seen untold millions of ])olarized ])articles of 
vari-colored luminous matter, changing their lines of polarity 
scores of times a second, like an infinite kaleidoscope, and yet 
never falling into disorder, for when a particle left one line it 
Would immediately form in exact order in the next line. For some- 
time I was much puzzled to know what these could be, but it 
seems quite prol)able that they were the luminelles which fill 
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the whole atmosphere and constitute under the solar power the 
basis of light. The dust of iron filings, as seen by the coarser 
odic light by Miles. Reichel and Zinkel, while animated by the 
magnet, caused exclamations of surprise at the extraordinary 
beauty. Mile. Zinkel “ saw on the glass plate millions of little 
brilliant stars arranged in curved lines. She testified the great- 
est pleasure when, by gently tapping the plate, I caused the stars 
to move and leap about. The whole of the northward half 
had a predominating blue light, beautifully variegated with all 
other colors ; on the southward half an equally variegated and 
beautiful red light prevailed*’ (p. 357). At the present writing, 
I have forgotten the exact direction of these lines, but think they 
were either perpendicular or slightly oblique to the earth's sur- 
face. They were seen generally at night between 9 and 1 1 
o’clock, and may have been excited into the fine grade of lumi- 
nosity by the earth’s radiations. 

III. Tiii.s Finer Vision Exalts One’s Conceptions. 

1. These finer interior views of nature and her forces show 
us that there arc universes within universes, and that the condition 
of things which we inhabit is not the real universe, but the mere 
shadowy outer shell of being, while the real cosmos is so much 
more intense and swift and powerful than the grosser grade of 
materiality around us that the latter compares with the former 
somewhat as a mist compares with a solid substance. And yet 
there arc those who think that this lower universe is all that there 
is for man, while the sublimcr realms of existence are to go to 
waste as a worthless thing. Even so low a grade of being as a 
chrysalis can awaken from its coffin and move off into the sun- 
light, but man standing upon the very pinnacle of nature, and 
the natural master of rts domains, must vanish in eternal obliv- 
ion, according to these theorists, before he has fairly entered 
upon the possibilities of things around him. 

2. After viewing these wonderfully refined lights, colors, and 
forms, my ideals of beauty and perfection became greatly im- 
proved, and my conception of the possibilities of man and nature 
grew far broader. The gorgeous transformation scenes of the 
New York, Paris, and London theaters, which were generally 
pronounced magnificent, seemed tawdry and rude compared with 
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that soft and exquisite brilliance which so transcends the power 
of the outer world to equal, or of the external senses to perceive, 
while in many works of art or design I could observe features 
in which I think the artist could have improved upon his work 
if he had seen these higher manifestations of nature. 

IV. • Many Persons can see these Higher Colors. 

0 

I. Thousands of persons are able to see these finer grades of 
colors, and some much more easily and clearly than myself. 
Some can see them with the eyes wide open in broad daylight, 
and that while in the midst of company or surrounded by the 
turmoil of daily cares. A Mrs. Minnie Merton, of New York, 
informs me that she has always seen them from her childhood, 
emanating from all human beings, and is in the habit of reading 
the character of pcoi)le especially from the emanations of the 
head. For some time in her childhood she supposed that every- 
body could see them. An eminent legal friend informed me 
some time since that he had seen these colors in all their splen- 
dor for many years, but at first he found it necessary not only 
to close his eyes, but to i)Ut a bandage over them before he could 
witness them. A lady in Chicago, whom I had ne\'er seen be- 
fore, saw in a moment, as she met me, while I was still 1 5 feet 
from her, what my profession was or ought to be from the radia- 
tions of my person. A well-known judge informed me that he 
could often tell the general character of a speaker’s thoughts be- 
fore they were uttered, from the colors of the emanntions. An em- 
inent physician stated to me that he could see countless dashes, 
radiations and explosive forces all around the head, and that the 
ganglionic centers often emitted an exjdosive light, esi)ecially 
under oxitement. I have seen a large# number of persons wlio 
could sec beautiful colors around persons or other objects, but 
could not tell what it meant. In giving an account of these, T 
do not include all persons who can sec colors on merely shutting 
up the eyes, for in some cases this comes from a somewhat de 
ranged nervous and bilious action, and in some cases, as in shut- 
ting up the eyes and turning them towards the light, the red 
blood of the eyelid gives a crimson hue as in ordinary light. 
Sometimes, when the intensity of this red is greater than that 

29 
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which is ordinarily visible, it doubtless partakes more or less of 
the nature of odic light also. 

2. Rcichenbacli s sensitives, as we have seen, often saw the be- 
' ginning of the psychic seale of colors, and probably at times they 
sazu the full scale. They often spoke of the beauty of the flames 
which they saw. Such expressions as the following arc used : 
— ‘‘The columns of flame from each pole astonished her by their 
size and beauty ; ” “ She described the appearance as one of 
extraordinary delicacy and splendor;’* “ Of uncommon beauty,” 
etc. We have seen that in several cases they saw two grades of 
red as signified on pp. 393, 431, 436, etc., of Gregory’s Transla- 
tion. They saw shining emanations from the head and all other 
parts of the system, some of which must have been odic and 
others psychic. 

V. These Colors Reveal thic Higher Laws of Force. 

I. The very fact that all objects radiate their own peculiar 
streams of light and color, while their interior potencies arc re- 
vealed thereby, has given me the basic principles of the whole 
ctherio-atoinic law by means of which so many mysteries of 
force stand revealed. If, at first sight, the reader has deemed my 
positions at times as based on assertion with reference to the 
working of these different grades of ethers, without sufficient 
data of fact, it is ju'oper that he should understand what a vast 
volume of facts could be given to sustain my positions, not only 
from my own cxjieriencc, but from that of very many others. 
Resides this would it not be well for the reader to ask himself 
how I could have had the skill to hit upon those basic principles 
of force which so easily and naturally explain Attraction, Rei)ul- 
sion, Cohesion, Adhesioy, IClectricity in its various grades. Heat 
of various kinds, with the very law of movement required for its 
production, Light of different grades with the law of electrical 
and thermal colors, Chromo-Chemistry, Chromo Therapeutics, 
and many other points, if I had not been taught by seeing and 
feeling these wonderful fluidic emanations and radiations which 
arc the law of all things ? I'or this reason it strikes me as being 
exceedingly important to have these finer forces explained with 
some fulness not only as giving the fundamental principles of 
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the philosophy of this work, but of all philosophy of force both in 
external nature and in mental action, for, as we have seen, both 
the physical and spiritual universe are constructed on principles 
of absolute unity. 

2. Many of our scientists, with a singular perversity of mind, 
grasp with all their souls after the grosser elements of nature, 
writing long treatises on a bug, a worm, a mineral, or a skeleton, 
but when marvelous facts arc revealed with regard to these more 
beautiful essences of being, these lightnings of power without 
which the whole universe would be but a formless and lifeless 
mass of debris, they utterly fail to receive the glad tidings with 
philosophical candor, commence persecuting the discoverer as 
though he was an enemy, and return to the corpses and bones of 
the dissecting-room in preference to the radiant forms of the 
world of life. “ We build on exact science and deal with tangi- 
ble realities,” is their watchword, and so they go right off in a 
carriage with one wheel into the pathways which lead to all con- 
fusion and inexactness of knowledge. Take, for instance, the 
common conception of a single ether which they conjecture must 
exist throughout all space. They have no facts to iprove it, and ‘ 
have not the least idea of how the thousands of grades of force, 
luminous, thermal, electrical, magnetijc, and molar are transmitted 
over and through it, but have endowed it with properties, as we 
have seen, at discord with all known law (Chap, hhghth, V). 
These exact men are immensely inexact. They cannot tell the 
cause of even so simjde a thing as fuiisciilar contraction ; are 
cpiitc ignorant of nervous forcCy nervous diseases being confess- 
edly the “ scandala medicorum ” ; have but a dim conception of 
the cause of sensation^ the laws of vicntal action^ of cJicniical af- 
finity y of the fundamental potencies of drugs ^ and many other im- 
portant matters which after all these ages might have been un- 
derstood far better if they had but condescended to inquire into 
the basic principles of power as they exist in the fine forces. 
“The brain of man itself,” says Tyndall, “is an assemblage of 
molecules arranged according to physical laws , but if you ask 
me to deduce from this assemblage the least of the phenomena 
of sensation or thought, I lay my forehead in the dust and ac- 
knowledge human helplessness.” (Amer. Lectures on Idght). 
Ever grateful as an American for the simple and beautiful Icc- 
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turcs on light, and the donations in favor of scientific culture 
which this apostle of science has favored us with, still I feel con- 
fident that if he had not pushed far from him the investigation 
of these psychological forces, he could at least have understood 
somctkiug of the processes of sensation and thought.” I be- 
lieve, however, that he would be too truthful to do as did the 
Vienna clique of Doctors with regard to Reichenbach’s investi- 
gations, or as some British and American Doctors have done 
since that time. Referring to the Vienna Doctors, William 
Gregory, M. 13., F. R. S. remarks as follows : '‘It is painful 
to think that parallel cases have not been wanting in England. 
The spontaneous somnambulism, and apparent transference of 
the senses, in Miss M’Avoy, met with precisely similar treat- 
ment ; as did the very interesting facts which occurred in the 
case of Dr. Klliotson’s patients, the Okeys. There was the 
same j)redeterniination to find the patient an impostor, the same 
utter absence of all cogency in the evidence adduced, and the 
same rash and unjustifiable, as well as unmanly accusation of 
imposture, brought against persons of whom no evil was known, 
apj^arently because the authorities chose to assume the facts to 
be impossible. The still more recent case of Miss Martineau’s 
servant girl is another instance in point. Having seen that girl, 
and made observations on her, I can speak with confidence of 
her honesty and truthfulness.” Alas ! If scientists cannot rise 
above iircjudice into the pure atmosphere of truth, whom shall 
we trust } 

VI. This Light Rhndkks Ofaouh Substances Transpa- 
rent. 

1. This transparency, howev^er, appears only to those who 
who can get cn rappoA with the finer light, and such persons are 
sometimes called clairvoyant, or clear seeing. In Chapter Nimh, 
VII, we have seen that Odic light often made bodies transpa' 
rent, or at least translucent to the sensitives, and we might nat- 
urally expect that the still finer psychic light would render bodies 
still more generally transparent. 

2. Di\ IV//^, A. Hixmmond and Dr. Geo. Jlf. Bcardy of New 
York, have declared ]')ositively that no person ever did or ever 
will see through what we call opaque substances, or read with 



OrAQUE SUBSTANCES TRANSPARENT. 


453 . 


blindfolded eyes. To make this assertion in itself of much 
value, wc must first suppose these gentlemen to be omniscient 
and capable of grasping all the possibilities of man and the uni- 
verse in order to know whereof they speak ; and secondly, we 
must stultify ourselves by ignoring ten thousand facts which 
show that there are powers of vision in man aside from the ex- 
ternal eye. I say ten thousand facts, but I believe I could collect 
in six months or a year, a million well-established focts from the 
records of England, France, Germany, Italy, Russia, America, 
and other parts of the world, and thus show that if these gentle- 
men are honest they are quite innocent of real knowledge of the 
facts. Both of them arc very free in denouncing as fools or 
tricksters those who believe anything in this matter, but I have 
generally found that those who know the least of this subject arc 
generally the most positive in denouncing those who know the 
most. In saying this I do not call them dishonest, but they 
simply possess such a materialistic bias of mind that all phenom- 
ena connected with the fiqer forces seem absurd to them, as they 
insist upon having them strained through their own imperfect 
spectacles. According to Dr. Leeds, “ facts are the arguments 
of God,” but Dr. Beard condemns the production of facts and 
the use of induction in this matter, and commends the exploded 
system of mere deduction. According to this the more we know 
the worse we are off, and much '‘knowledge is a dangerous 
thing,” while theories ov\y are safe.* “The only way,” .says Dr. 
13card, “ to settle this que.stion is through deductive reasoning,” 
and this is his deduction which is to .settle the point : — “ No hu- 
man being ever has, or can have any faculty different in kind 
from that conferred on the human race in general.” Does not 
Dr. Beard know that the human mind takes hold upon the infi- 
nite, and that most men’s faculties lie dormant, being developed 
as yet but little above the animal nature, while the faculties 
which are the very latest of development are those that deal with 
the fine spiritual forces.^ In lulinburgh, statistics show that 17 
per cent, of the people are color blind, and in Russia a still 
larger number. Suppose Dr.s. Hammond and Beard should be 
cast upon some distant island where the whole people, or nearly 
the whole, are so undeveloped in the perception of colors that 
one is about the same as another to them. They show the 

* Later Dr. Beard had to yield to clairvoyance through Mrs. Julia Carpenter# 
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people a red object, and tell them it is red, and holding up a leaf 
tell them it is green. It is false! ” the people cry ; “ one color 
is the same as another.” “ But wc can see some colors which 
you cannot sec,” exclaim our visitors. “ You arc deluded ! You 
arc tricksters ! ” they cry, “ for one man cannot see any more 
colors than another!” They are then receiving the very coin 
which they are in the habit of dealing out to others, and which 
they would be the first to complain of. To these gentlemen, and 
the many others who adopt their methods, I would say — It be- 
hooves those who arc blind to be modest and not to dictate to those 
of ns who can see, but sit at onr feet and learn. On the other 
hand wc will sit at their feet and learn of them concerning mat- 
ters in which they may have a superior perception. Such must 
ever be the spirit of philosophers, to whom truth is supreme, 
while the use of severe epithets contrary to reason, must re- 
bound boomerang-like upon the senders. I will now quote a 
very few facts from superior sources with reference to this 
higher vision, after which I will endeavor to state just how such 
vision is accomplished. 

3. From Bondois de la Motte, Fouqnicr, Gnenean de Mnssy, 
Guersant, Itard^ Leroux, Marc, Thillaye, and Hits son. Coni' 
mittee of the French Royal Academy, in l8j/ : — “ We have seen 
two somnambulists distinguish, with their eyes shut, the objects 
placed before them ; they have told without touching them the 
color and value of the cards ; they have read words traced with 
the hand, or some lines of books opened by mere chance. This 
phenomenon took place even when the opening of the eyelids 
was accurately closed by means of the fingers. We met in two 
somnambulists the power of foreseeing acts of the organism 
more oiTess distant, nwrc or less complicated.” 

4. From Wm. />. Girgory, M. D., F. R. S. E., Prof, of Chem- 
istry in the Edinburgh University : — (Some of the following 1 
condense.) Clairvoyance frequently commences by the sleeper’s 
seeing the operator’s hand. The eyelids, if opened forcibly, will 
show the eye turned upward and back so that the pupil cannot 
be seen at all in many cases, and when it can it is fixed and mo- 
tionless, showing that sight must be caused by some inner vision.” 
‘^The clairvoyant seems to go to a place mentally, or rather to 

float on the air,’ for a while, when all at once he will exclaim. 
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* now I am there/ and will thus describe distant cities which he 
has never seen. He often reverses the j^oints of the compass, 
but will describe people, streets, houses, colors, etc., correctly.’* 
Some clairvoyants will give the time of the day at the places 
which they visit, getting it by means of watches and clocks, thus 
marking the different time signified by different longitudes.'* 
He will often describe the wonders of his own body. When 
altogether ignorant of anatomy, he sees in all their beauty aiul 
marvelous perfection the muscles, vessels, bones, nerves, glands, 
brain, lungs and other viscera, and describes the minutest rami- 
fications of nerves and vessels with an accuracy surpassing that 
of the most skillful anatomist. He will trace any vessel or nerve 
in its most complex distribution ; the whole to him is transparent, 
bathed in delicate light, and full of life and motion.” “ Major 
Buckley has developed the ability to read writing hidden away in 
nuts or bo.xes in 89 persons without inducing the magnetic .«leep 
or affecting consciousness. Most of these belonged to the up- 
per educated classes. The longest motto thus read contained 
98 words. Many subjects will read motto after motto without 
one mistake. In this way the mottoes contained in 4860 nut 
shells have been read, some of them indeed by persons in the 
mesmeric slcc[), but most of them by persons in the conscious 
state, many of whom have never been put to sleep. In boxes, 
upward of 36000 words have been read ; in one paj^er 371 words. 
Including those who have read words contained in boxes, when 
in the sleep, 148 persons have thus read.” “ A lady, one of Ma- 
jor Buckley’s waking clairvoyants, read 103 mottoes contained in 
nuts in one day, without a pass being made on that occasion. In 
this and in many other cases, the power of reading in nuts, boxes 
and envelopes remained, when once induced, for about a month 
and then disappeared. The same lady after three months could 
no longer read without passes.*’ “ In this state the subject of- 
ten possesses new powers of perception, the nature of which is 
unknown, but by means of which he can see objects or persons 
near or distant without the use of the external organs of vision,” 
etc. {Letters oii Animal Magnetism). 

5. From Rev. E. B. Hall, Providence, to Mr. T. C. llaits- 
horn^ Translator of Delcuzc s Animal Magnetism, \\\ which he 
speaks of a blind lady: “She described distant objects, whose 
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position in some cases I had just changed, whose existence in 
other cases I did not then know or believe, so truly, so wonder- 
fully, that I could only marvel. At other times she has done the 
same with regard to my own house, and houses in other towns 
and states. I am convinced that she secs by some other organ 
than the eye, or with such rays of light only as can penetrate all 
substances, if there are any such. I have seen a sealed letter, 
containing a passage enclosed in lead, which letter she held at 
the side of her head not more than a moment all in sight, then 
gave it back to the writer, and afterward wrote what she had read 
in it. The letter was opened in my presence and the two writ- 
ings agreed in every word, there being two differences in spell- 
ing only.’’ The contents of the letter were as follows : — “ fn 
these latter days, as in former times ^ the blind receive their sight!' 
{Appetidix to Deleuzc!) 

6. Dr. Alphonse Teste, of Paris, gives an account of some 
sentences which were read by Madame llortense after they were 
locked up and sealed in a close box. The first was a passage 
from Lamartine as follows : — "T.c reel est etroit ; le possible est 
immense!' The madame read “ le possible est immensef but 
skipped the rest. M. Amedee Latour then wrote a passage, 
j)laced it in the box and placed his own seals upon it. It was 
returned to him with the seals untouched with the following sen- 
tence : — 'Tf ean est compost^: d'hydroglne et (I'o.iygeneP “ Well, 
you are the devil,” cried he, or magnetism is a truth.” 

7. The following fact with reference to Swedenborg is sanc- 
tioned by the great German metai)hysician Kant, who remarked 
that it sets “ the assertion of the extraordinary gift of Sweden- 
borg out of all possibility of doubt.” While in Got ten burg, on a 
Saturday night, he saw t<iat a great fire was taking place in his 
native city Stockholm, 300 miles distant. On Sunday Morning 
he made a statement of it to the Governor, while on Tuesday 
morning the arrival of the royal courier gave full comfirmation of 
it. Other cases of his power could be mentioned. 

8. Alexis, so well known in Europe, and who so often aston- 
i.shcd the savans by his feats of vision and mental perception, 
has his^eyes covered with thick masses of cotton, and then play' 
various games with experts, in which he usually wins. He is able 
to read the cards of his opponent and thus has the advantage. 
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9. Miss yay, in 1856, in the presence of the Hon. Joshua R. 
Giddings and Stephen Dudley, Esq., in New York, exclaimed as 
follows : ‘‘ I behold a sea of light extending everywhere, a never 
fading light. It is not of the sun or moon, or stars ; oh, that I 
had the power to describe it ! I must call it a divine light. It 
will never grow dim. I see no limit, but only an immensity of 
light. The siln fades beside it. The source appears like light 
creating light.” 

10. Mrs. Mcttlcr, of Hartford, examined clairvoyantly some 
40,000 persons during the first fifteen years of her practice, 
among which were many amazing triumphs of tins finer vision. 
Dr. T. Lea Smith, from Hamilton, Bermuda, gives an account 
of an interview with her, in which he says she accurately de- 
scribed his island home and pointed out a weed which grew 
in abundance there, and which she declared would cure the 
yellow fever. In a letter written at Hamilton, Oct. 29, 1856, Dr. 
Smith says : — “ During the last three months the fever has been 
making sad havoc in Bermuda, and we know not where it will 
stop ; it is very bad among the troops, but I am happy to say 
that out of 200 cases treated by Mrs. Mcttlcr’s prescription, only 
four have died ! ” At anotlier time he says she read an inscrip- 
tion on a tombstone in the cemetery* at Hamilton. She was 
thus able, by the aid of this more exquisite light, to look some- 
thing like a thousand miles and discover the real properties of a 
plant which the physicians on the spot had failed to do, and 
which was supposed to be a worthless weed. In another case 
related by Dr. S. B. Brittan in “Man and his Relations,” Mrs. 
Mcttlcr examined a gun-shot wound of a Mr. Charles Barker in 
Jackson, Mich., with which he had been suffering for months, and 
discovered apiece of copper in the wound, which she said would 
prevent it from healing until it was removed. “ But young 
i^arker was sure that he had no copper in his pocket at the time 
of the accident; and inasmuch as the medical attendant had 
made no such discovery, it was presumed that the seeress was 
mistaken. Ikit some time after, the foreign substance spoken 
of became visible, when Mr. Barker s mother with a pair of em- 
broidery scissors, removed a penny from the wound ! In such a 
case science is a stupid, sightless guide, and must stand out of 
the way. The doctors in Michigan could not see that penny 
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when it was within their reach and their eyes wide open ; but 
this seeress discovered it at a distance of 1000 miles with hpr 
eyes closed ! ” (p. 400.) 

11. Dr. Wm. B. Carpenter, of England, has lately written a 

work disparaging the claims of clairvoyance, mesmerism, etc., to 
which Prof. Alfred R. Wallace has given a triumphant answer in 
the Quarterly Journal of Science, London, producing multitudes 
of overwhelming facts to .show the reality of clairv yance. I 
quote simply the following : “ I refer to the testimony of Robert 
Houdin, the greatest of modern conjurers, whose exploits are 
quoted by Dr. Carpenter when they serve his purpose (pp. 76, 
III).. He was an absolute master of card tricks and knew all 
their possibilities. He was asked by the Marquis dc Mirville to 
visit Alexis, which he did twice. He took his own new cards, 
dealt them himself, but Alexis named them as they lay upon the 
table, and even named the trump before it was turned up. This 
was repeated several times and Houdin declared that neither 
chance nor skill could produce such wonderful results. He then 
took a book from his pocket and asked Alexis to read something 
eight pages beyond where it was opened, at a specified level. 
Alexis pricked the place with a pin, and read four words which 
were found at the place pi’icked nine pages on. He then told 
Houdin, numerous details as to his son, in some of which Hou- 
din had tried to deceive him, but in vain ; and when it was over, 
Houdin declared it ‘stupefying,’ and the next day signed a 
declaration that the report of what took place was correct, add- 
ing, ‘ the more I reflect upon them the more impossible do I find 
it to class them among the tricks that are the object of my art.’ 
The two letters of Robert Houdin were published at the time 
(May, 1847), ‘ and have since appeared in many 

works.” 

12. The foregoing cases, though but a drop in the bucket of 
what might be presented with reference to this beautiful law of 
vision, are quite enough to demolish the rash remarks of Di .s. 
Hammond and Beard. It is no wonder that Dr. Beard thought 
it best not to appeal to facts, in a matter loaded down with such 
an overwhelming array of them. My own powers enable me at 
times not only to see objects, but to look through them to ob- 
jects beyond without the outward eye, while I have known a 
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great number of people who can do the same. A lady in Chi- 
cago with whose family I resided for some time, could become 
quiet at any time and in a minute or two look into any residence 
of the city, or even of distant states, and tell whether the owners 
were at home or absent. I knew of no failures, and a gentle- 
man who had tested her for one or two years told me he had 
never found her mistaken. 

13. One of the anineiit lady physicians of Nciv York received 
a salary of $3000 per annum from a Life Insurance Company, on 
account of possessing this finer insight which so transcends all 
ordinary perception, and saved her company tens of thousands 
of dollars. I will simply mention one instance in proof. A 
gentleman of remarkably vigorous appearance had passed the 
examination of the physicians of the company, and was pro- 
nounced as “ sound as a bullet.” He wished to be insured for 
10,000. Before accepting of his case, however, they handed 
a little strip of paper with some of his writing on it to the lady. 
Almost immediately, coming into rapport with the subject by 
means of the emanations from the paper, she declared that he 
would be a dead man within eight weeks, and warned them 
against taking him. They asked him to defer the matter eight 
weeks, which he agreed to. After seVen weeks and two days the 
Tresident of the company came with much excitement to the 
residence of the lady, and informed her that the gentleman had 
fallen dead with heart disease, on his own door step, that morn- 
ing! In another case, a southern gentleman applied for an in- 
surance policy of $10,000. This lady, on examining his auto- 
graph, saw a certain melancholy and diseased condition which 
she declared would lead him to commit suicide, and advised them 
against taking his case. They concludi‘d to risk it however, 
and so lost their money, as he committed suicide the same year 
in Virginia. 

VII. Explanation of this Higher Vision. 

I. The Philosophy of Ordinary Sleep consists in the with- 
drawal of the ordinary vital fluids from the cerebnun or realm of 
mental action, to the cerebellum or center of the physical forces. 
Tliese vital fluids, which may be designated the animo-mental 
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force, animate the external or gray portion of the brain, draw 
the blood there, and thus bring about the ordinary grade of men- 
tal activity. It is well understood by physiologists that a free 
action of pure uncongested blood though the front brain is neces- 
sary to consciousness and thought, but how the blood itself is 
enabled to move thus freely or what is its vitalizing principle, ex- 
cept that it must be properly oxydized, have sufficient phos- 
phorus, etc., they cannot tell. The clear .seer, however, can ac- 
tually witness the fiery streams of this invisible light, as they 
kindle the blood and brain tissue, and can see that when all the 
chemical conditions of the blood arc proper, such as having a 
sufficient supply of oxygen, cholesterin, etc., these animating 
streams of nervaura, sometimes called animal magnetism, are 
all the more brisk, and mental action all the more clear. Win. 
B. Carpenter, M. D., F. R. S., says that “ although the brain has 
not ordinarily more than about of the weight of the body, it 
yet is estimated to receive from J to J of the whole circulating 
blood.” {Principles of Mental Physiology i) He also says that 
of the four arterial trunks which convey blood into the skull, 
three may be tied and consciousness still remain, but if the fourth 
is tied unconsciousness takes place. One may become asphyx- 
iated with depraved blood which has too much carbon in propor- 
tion to its oxygen, as chemical uction of vital forces thus become 
too dormant, and congestion takes j)lace. Persons of resolute will 
can often fire up the vital force by the finer psychic principle, 
and through that so animate the blood as to prevent many dis- 
asters oven when the blood has become more or less impure. If 
a part of the animating etlier is drawn off to the back brain and 
to the body, it carries a portion of the blood with it, and the front 
brain becoming thus ii>active, a quiet condition takes place and 
a person begins to feel sleepy. If a greater quantity is drawn 
downward a dreamy kind of a sleep ensues, while a still greater 
quantity will leave too little action of the cerebral forces to be 
remembered at all, and so we call it perfect unconscious sleep. 
Dr. Durham demonstrated, in i860, that there was far less blood 
in the cerebrum during sleeping than during waking hours. 
Where he had cut away the skull in animals, the vessels of the 
pia mater y which were full and red during wakefulness, became 
contracted and pale during sleep. The contrast was remarkable- 
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It must not be supposed, however, that the blood itself is the 
direct cause of mental action, but its free action through the 
brain awakens chemical affinity and constitutes a good conducting 
medium for the finer forces. During this quiet of the cerebrum, 
the rest of the system is doubly active, building up its cells and 
tissues to make up for the combustions and waste which take 
place during the waking hours. Ordinary Sleep, then, may be 
induced by whatever will draw this vital aura, and with it the 
blood, away from the front and upper brain, such as making 
passes downward from the head, laying the hand upon the back- 
head and back neck, warming the sj)ine or feet, etc. But hozv is 
it, if ordhiary sleep thus stupifies, shuts up the faculties of the niijid 
and renders it almost a blank, that the so-called mesjueric or lucid 
magnetic sleep opens up such nezv and zvonderful pozoers of intcB 
lection zvhich enables the sleeper to grasp the conditions of past, 
present and futzire zvith double pozoer, and gives him a vision zvhich 
seemingly penetrates through all substances and reveals the very 
soul of things ? I have not seen this point clearly answered, 
although the subject of psychology must ever have a misty 
aspect until it is answered. 

2. Somniscicnce, or the Lucid Magnetic Sleep, soviet ijnes called 
Artificial Somnambulism, consists,* not only in drazviug azvay 
the blood and the vital ethers zvhich usually kindle the phrenal 
organs into activity, but in calling into action the more interior, 
refined,, szvift and pozverful psychic ethers that are more directly 
the handmaid of the spirit itself. In other words, when we al)- 
stract the coarser forces we can the more easily get en rappoit 
with the finer, just as the sensitives by taking the ordinary light 
from a room, could tlie more easily see the odic light. The 
outer and gray matter of the brain is the more immediate seat 
of ordinary sen. sal ion and mental action! while the more interior 
forces, quickened by the chemical affinities between the inner 
surface of the reddish gray matter and the outer surface of the 
interior bluish white matter, when called somewhat outward, 
produce a higher grade of mental action than the slower and 
coarser forces which are iLSually predominant, while if they are 
called still more outward and wrought up into still greater action, 
until the whole brain is siiffu.scd with this diviner light which 
blends with the same grade of light in the external world, this 
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higher vision takes place and a wonderful illumination of the 
mind is the result. I will illustrate by the process of outward 
vision. This is accomplished as follows : — The rays of light 
fall upon the retina of the eye where they stamp their image, 
which image is carried to the external sensorium by a grade of 
vital electricity that is just suited to it, and thus we get the effect 
of vision. Belts Telcphoncy by which the human voice is trans- 
ferred hundreds of miles, operates on much the same principle. 
The waves of sound strike an artificial diaphragm at one end of 
the line, and are transferred by means of electricity through a 
wire to another diaphragm and human ear at the other end. 
In human vision the first diaphragm is the retina at the back 
of the eye, the conducting wire is the optic nerve, the second 
diaphragm is the interior surface of the reddish gray matter 
of the brain aided by refining processes, and the car of tlie 
listener represents the human spirit itself which takes cogni- 
zance of the whole. In certain magnetic conditions the eyes are 
wide open, but the ordinary light cannot make much impression 
as the internal corresponding vital electricity is withdrawn to 
other parts of the body. But the finer psychic ethers, having 
full play, receive the finer light that emanates from, or pene- 
trates through all substances, and carrying it to the inner 
sensorium, which, according to the magnetic vision itself, seems 
to have its culminating point at the junction of the gray and 
white matter of the brain, the mind receives the exquisite im- 
ages thus conveyed, and so the higher vision is perfected. By 
means of ordinary light wc may see through all transparent 
bodies because the light itself can penetrate them, but by means 
of the psychic light, the vision may pass through nearly all 
bodies as easily as ordinary vision passes through glass, which 
accounts for wliat is called clairvoyance. 

3. It is by no means necessary to get into this magnetic 
sleep in order to have this finer vision. Many can so cause 
the finer ethers of their brain to gain the ascendency over the 
coarser as to be able to sec almost immediately, and that without 
even closing the eyes. Some learn to throw the animal forces 
away from th<i front brain by their will power, meantime assist- 
ing the action by throwing their eye-balls upward and back as 
in a sleeping condition. Those less developed in the matter 
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will frequently have to look at some object in front or above 
them, or thinking of some place intensely in order to draw the 
psychic forces sufficiently outward, and this in many cases a 
half-hour, an hour, or more at a time. 

VIII. Howto Dkvelop this Finer Vision. 

1. These finer ethers are so swift, penetrating and powerful 
that it is a very great achievement to be able to wield them for 
tlie sake of the wonderful powers of vision which they give, as 
well as for the great control of both bodily and mental forces 
which can be gained thereby. I will give some brief Ihnls for 
the culture and control of these agencie.s. 

2. When convenient it is quite desirable to have a person 
who is already well charged with these fine forces and who can 
liimself see clairvoyantly, make passes over the head downward 
and especially over the eyes and forehead, and thus impart his 
own power to the subject. Sometimes these passes can be made 
from the head to tlie feet along the face and body, and some- 
times one or two inches from the body. 

3. Dr. Braid, of ICngland, who styled tliis magnetic sleep 
Jiypnotisni^ was in the habit of having his subjects look steadily 
al an object placed in front and somewhat above them, for some 
time. Such a process will answer very well for awhile, after 
which downward passes will be useful. 

4. One of the most jU'actical methods of developing these 
lorces is to sit somewhat reclining in an easy position with the 
back to the north or a little north-east, have merely a dim light 
rather than otherwise, close the eyes, turn the eye-balls a little 
upward, if they can be held so without pain, and then steadily and 
gently make an effort as if to see. This can be practiced for a half 
hour to an hour or so each time, and while doing so the thoughts 
should not be allowed to wander, but the aim should be to see 
if lights, colors, forms, and motions make their appearance. If 
colors do not ajq^ear in a few days, the ])rospect for clairvoyance 
is poor unless assistance can be imparted by persons already de- 
veloped. Dr. Fahnestock, of J^ennsylvania, has developed what 
lie calls statuvolcncc or artificial somnambulism, which he says 
ean be acquired by all in from one to twenty sittings, while most 
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of the persons who attain to it gain the clear vision. This will 
be described in X of this chapter. 

IX. The Psychic Force a Great Power to bless Mankind. 

1. Because it brings into action this sublimer vision which 
reveals the wonders of both the interior and exterior universe in 
a way that entirely transcends the power of the telescope in the 
distance of its scope, the microscope in the minuteness of its 
power, and throws both into shadow by its ability to reveal the 
realm of intellect and that finer radiance which can never be 
seen in the external world. When its powers have become 
more developed, mistakes of vision will be more rare, and dis- 
coveries of vast importance in psychological and physiological 
phenomena will be made. 

2. Because through the Meiital Forces it is able to build tip and 
heal the physical system in a way sometimes which would seem 
almost too marvelous for belief. Dr. Gregory says “ an immense 
number of magnetic cures have been recorded ; ” Dr. Pdliotson 
commends it highly and enumerates cases of Epilepsy, Insanity, 
Hysteria, Paralysis, Chorea, Hypochondriasis, Sick Plead-ache, 
Convulsions, Nervousness, e;tc., and a severe case of Cancer, as 
having been cured by the human magnetic (or psychic) forces. 
The Zouave Jacob of PVance who was wonderfully charged with 
these forces, cured multitudes by a mere touch of the hand, and 
many times without touching his subjects at all. This was done 
when they were in their normal condition, by a powerful effort 
of his will. Sometimes a score of policemen were required to 
regulate the crowds who pressed forward to be healed by him. 
Downward passes over the body soothe and quiet excited nerves, 
and upward passes arouSe dormant and cold portions of the body. 

3. Because it has a remarkable and uncqualcd power in improv- 
ing impctfect mental and moral conditions. I have charged and 
regulated the p.sychic forces of different parts of the brain and 
their negative poles in the body in away to quell the appetite for 
liquor in several persons, to abate their animal passions, and to 
stimulate to much greater activity the mental and moral forces. 
The achievements accomplished under the form of Psychic influ- 
ence, called statuvolence, will be described shortly (X). I will 
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quote a passage from an eccentric writer, named P. B. Randolph, 
which will apply here : — “ Wc have known a sweet Miss only six 
years old, to thoroughly mesmerize her great burly uncle, a man 
capable of knocking a bull down with one stroke of his ponder- 
ous fist, and who was one of the roughest sea tyrants that ever 
trod a quarter-deck, and yet the little lady rendered him not only 
helpless, but clairvoyant by repeatedly manipulating his head, 
while he held her in his lap in his daily calls. She had witnessed 
a few experiments, believed she could do the same, tried it four 
times and accomplished it in great glee on the fifth attempt. 
But the greatest miracle of all was, that the captain’s nature be- 
came entirely changed, and to-day a better or a gentler man does 
not sail out of New York harbor!" ]\fola.) In the case 

of this captain, the finer forces of the man, combined with a 
gentle pure element from his little magnetiser, were doubtless 
made to permeate and refine the region of Ins external brain. 
‘'In the highest stages of the magnetic sleep," siiys Dr. Gregory, 
'' the countenance becomes irradiated and heavenly beyond the 
power of art to picture, and the language becomes exalted." I 
have several cases in view in which j)ersons have dated the com- 
mencement of a nobler and truer life from the development of 
these higher elements. That sojne fortune tellers may really 
have the ability at times to use them and convert them to a low 
end, does not argue against the holier purposes to which they 
ever may and should be consecrated. 

4. Because it begets a keenness of vision and mental percej)- 
tion, which when it becomes widely developed will so penetrate 
through all fraud and hypocrisy as to greatly destroy their prac- 
tice. A lady of New York traced out a thief and recovered 
diamonds of the value of $10,000 for one party, and has found 
a large number of stolen watches ahd other articles by this 
superior vision. 

X. STATUVOr.ENCE, OR SeLF-Ps VCHOLOO V. 

I. Statuvolence is a phase of power brought about by these 
same psychic ethers, wielded and developed on a somewhat dif- 
ferent plan from those which we have been considering. Dr. 
Wm. B. I'ahnestock, of Lancaster, Penn., has devised the name 
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and method of operating, and has wrought some remarkable 
cures and effects even on the mental system by its means. It 
is, moreover, one of most effective methods of developing the 
higher vision, and of assisting a person to gain control both of 
his physical and mental forces. Dr. Fahnestock does not seem 
to understand the philosophy of this power any more than did 
Dr. -Braid and most others who have writen uj)on this and simi- 
lar subjects, but is deserving of credit for his successful experi- 
ments. Me and Dr. lh*aid, and Dr. Brown-Sequard, and very 
many medical men, deny that there is any magnetic fluid because 
these singular phenomena seem to come from belief or imagina- 
tion, or the mind in some of its manifestations. This is simply 
on a par with denying the existence of sunlight, because the 
sun itself shines. How do these gentlemen suppose the mind 
or imagination can do these things without some instrument to 
do them with } The sun starts vegetation into life because it 
/ sends its light to the earth. Mind or volition wields the human 
system because it sends out its psycinc and animal ethers. 

2. The process which Dr. Fahnestock uses to bring about 
the state is simply a method of drawing the interior forces out- 
ward. J quote his own words: — “When persons are desirous of 
entering this state, I place thcpi upon a chair where they may be 
at perfect ease. 1 then request them to close their eyes at once 
and remain perfectly calm, at the same time that they let the 
body lie perfectly still and relaxed. They are next instructed 
to throw their minds to some familiar place, it matters not where, 
so that they have been there before, and seem desirous of going 
again, even in thought. When they have thrown the mind to the 
]dace, or upon the desired object, I endeavor by speaking to them 
frec[uently to keep their mind upon it. This must be persevered 
in for some time, and whefl they tire of one thing, or see nothing, 
they must be directed to others successively until clairvoyance 
ii induced.. When this has been effected, the rest of the senses 
fall in at once, or by slow degrees. If the attention of the sub- 
ject is divided, the difficulty of entering the state perfectly is 
much increased, and the powers of each sense while in this state 
will be in proportion as that division has been much or little.” 
Sometimes as the e.special condition approaches, the subject will 
feel that he is falling away or floating off, but there is no occasion 
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for alarm. The thoughts being intensely concentrated on the 
place or object, he will begin to feel that he is there in person 
and can see what is going on, hear the words that may be spoken 
hundreds of miles distant and take cognizance of the very 
thoughts. When thoroughly iit the state, the subject, at the 
request of the operator, can use these forces with a wonderful 
power, can will a certain disease to depart and it will very fre- 
quently leave, can determine to be strong, firm, self-controlled, 
after waking from the condition, and he will find himself in 
possession of a new strength ; can will to liave his head in the 
ordinary conscious condition, and have all sensation leave his 
hand, or foot, or any other member, and it will be so to such an 
extent, that he can look on and see it amputated without any 
pain, and can determine to have a certain ctondition of mind 
permanently, and it will be very likely to take jdace. J^y a little 
practice, after once getting into this condition, he can throv\^ 
himself into it in a few moments and be master of himself. I 
know of a lady who, when she goes to have a tooth pulled, can 
put herself into the condition immediately and, willing all sen- 
sation from her jaw, will feel no pain when the oi)eration is 
performed, which signifies that this mighty psychic force under 
llie mind can hold the sensory nervOs entirely in check. Some 
of these statuvolists become remarkably clairvoyant, })rofcss to 
look in upon different parts of the woild, or even other worlds, 
and describe their people, although their astronomical ideas are 
not always reliable, as they see ])eople in worlds which evidently 
])ossess no people, which shows that they are looking at the 
wrong world, or else have their vision but partially developed. 
In many cases their clairvoyance is proved to be entirely cor- 
rect. I had a lady patient who would describe what was going 
on at her home in another state, and she said she was not quite 
sure whether she really saw her ])eople and certain neighbors, or 
whether it was imagination, as she was but partially in this con- 
dition, but on writing home she found she was exactly correct. 
f)ne day she stated that a certain acquaintance of hers was 
treating her too familiarly, and he held her under a kind of a 
psychological spell so that she had no power to resist him, and 
grieved over it, confessing also that she had been in the same 
helpless state before in the presence of another gentleman. I 
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told her that that weak condition of the will power must be 
changed, and getting her into the statuvolic condition not fulh , 
but so much sq that she could see her home and friends, I then 
impressed upon her the baseness of an attempt to exercise an 
improper control over another, and the grandeur of having sell^- 
command, and asked her to will with all her power to be now 
and afterward strong and self-poised, which she did most ear- 
nestly. She found no trouble afterward in holding her annoyer 
and all other persons at a proper distance, and during the months 
after that in which I met her, I saw she had more independence 
and force of character than before. 

3. Case of Melancholy from unrequited Love. I will quote a 
single case of mental control from Dr. P'ahnestock’s work on 

Statuvolence or Artificial Somnambulism ” : — “ Miss had 

been desponding for many years. She was induced to try soin 
nambiilism for her relief. She entered the state perfectly the 
first trial, in less than ten minutes ; and after she had been in ii 
for some time, I asked her, as is usual in such cases, whetlicr 
she did not think it was better for her to forget an attachment 
that could not be returned ? 

“ She said ‘ Yes I believe it would.’ 

I asked lier whether ske was perfectly satisfied to do so and 
to become lively and happy hereafter ? 

“ She said 'Yes ; and I am resolved that it shall be so.’ 

"With this understanding I requested her to awake. She 
awoke and retired with a friend. I have since been informed 
that she has banished the circumstance from her mind entirely, 
and has become lively, contented a^iid happy every since.” 

4. xi merchant of Boston informed me that in the quiet of the 
morning, when his mind was in a calm state, he would generally 
will to be in a certain frame of mind all day, and in this way 
gained such a control over himself that nothing would disturb 
him. He also possessed a marvelous control over others without 
uttering a word, holding fifty men who were under his employ- 
ment in absolute harmony with his wishes. He once caused a 
man to leave an audience and follow him through the streets, 
and into bis own home, by mere volition without a spoken 
word. This and a host of other examples which could be gi\ cn 
explode the idea that this power is imaginary, and shows that 
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luiman beings can throw out their magnetic curves to Jidok arontui 
and influence others, just as a magnet can attract iron, only with 
a finer power. In his younger mischievous clays, he broke clown 
a clergyman in. the midst of his sermon by looking steadily and 
strongly at him, which fact is explained by clairvoyants who can 
see streams of fiery light issuing from the eyes. It is well known 
that Daniel Webster’s gaze once completely confounded a young 
clergyman in the same way, so that an older clergyman present 
had to rise and finish the sermon for him. On being asked 
afterwards what was the difficulty, he .said “he couldn’t endure 
those great terrible eyes.” But this was not to be wondered at, 
for the lightning from those eyes combined with that which went 
forth with his voice and accompanied with great ideas, had en- 
chained many a listening senate before that clay. As orators 
become more refined by living noble lives, and learn more about 
the control of these divine forces, they will have the greater 
skill in swaying an audience and inspiring them with great pur- 
poses. 

5. Dr. Fahnestock mentions the cure of six cases of Epilepsy, 
besides other cures of Rheujnatisin, Erysipelas, Scarletiua, Chorea, 
Amaurosis, Hysteria, Fevers, Labor-pains, etc., and shows its re- 
markable use in obstetrical cases. Jn my own practice I have 
found it also a great assistance. 

6. Jn Psychology and ordinary AJesmerism, the (^^erator gen- 
erally comes near to or even touches the subject and makes his 
own forces predominate in the subject’s brain. In this better 
method of Self-Psychology, the subject develops his own powers 
and becomes strong of himself as the operator sits outside of the 
coarser magnetic sphere, part way across the room from the 
subject. 

7. Mr. Thomas C. Hartshorn, Iranslatbr of Deleuze, gives a 
number of accounts of persons who were placed in the ordinary 
magnetic sleep and then required to decide against the use of 
tea, coffee, snuff and various articles of food which were hurtful 
to them, with the proviso that if they were taken any more they 
should create nausea. When they awoke they knew nothing of 
what had been determined upon, but could not take the articles 
without their becoming sick, or did not wish them and so they lost 
nil desire for them. Dr. Cleveland of Pawtucket caused several 
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somnambulists to become far more cheerful, hopeful, and orderly, 
which remained as a permanent quality afterward. In one he 
induced a charitable spirit towards one who was intensely hated. 
What a heavenly transition it would be if a few million people 
could be magnetized and then made to abandon selfishness, 
hatred, gossiping, jcalousyj^ overreaching their neighbours, etc. 
An intelligent New York merchant, who is highly charged with 
these psychic forces, informs me that many persons addicted to 
intoxicating beverages have lost all desire for them after being 
with him a few times. While with them he would feel an aver- 
sion for these intemperate practices, and his own strong forces 
must have penetrated theirs sufficiently to constitute a control- 
ling power there. A person who thus aspires after the high and 
good can radiate silently and unseen an influence which shall 
bless and beautify the natures with whom he associates, while 
another, who yields to low and impure desires, sends out a 
subtle virus which tends to contaminate those who arc not firmly 
grounded in principle. 

8. The Hundreds of Lives Lost in the burning of the Jkooklyn 
Theater, and the multitudes more which have been destroyed in 
church panics and elsewhere, could in many instances have been 
saved if the people had evei; gained any proper psychological con- 
trol over themselves. Fear being appealed to starts the animal 
forces into a mad rush through the brain, and these not being 
held in check by the p.sychic control which should ever be mas- 
ters of the castle, confuse the intellect and destroy the common 
sense until the j^eople rush over and crush each other and block 
the way, thus leading to their death. Dr. Williams, the Psy- 
chologist, told the members of an audience in St. Louis that he 
would give any man $ 10,000 if he would remain quiet every 
morning for a year add use his will-power 20 minutes before 
rising, if at the end he did not admit that he had received vast 
advantages therefrom. A gentleman did so and gained such ad- 
ditional power of mind and body that he said he would not take 
1^10,000 for it. This will-power should be used in throwing the 
animating forces to all parts of the system, and in determining 
to be calm, just, gentle, and yet self-possessed through the day, 
whatever excitement may occim around him. 
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XI. The Colors and Forces of the Brain. 

1. Encephalon embraces such an almost infinite diversity 
of colors, centers of Luminosity, of volition, emotion, sensation, 
consciousness, intuition, nervous action, of animal, mental and 
spiritual power, and the positive poles of all human forces, that if 
an ordinary mind could possibly look in upon it and sec all its 
amazing machinery, he would find it more complicated and con- 
taining a greater number of distinct objects than his present con- 
ception of a world. And yet, although man in his infinite un- 
foldings, capacities and parts is thus a study for an eternity, still 
by the aid of philosophy and this wonderful grade of light, we may 
at least arrive at the great general princiidcs of vital and mental 
action, and grasp many details of these diviner laws of power. 

2. Different Forces of the Hraifi, Dr. J. R. Buchanan, who 
has been a Professor in various Medical Colleges, is very well 
known as an Anthropologist and Cerebral Physiologist, and one 
method by which he has gained his knowledge of these has been 
by consulting this finer vision and also by charging with the 
finer ethers which flow from the end of the fingers, different 
portions of the brains of sensitive persons, each portion of which 
caused its own peculiar manifestations. In 1842, he made a 
number of experiments in the presence of the poet William 
Cullen Bryant, Dr. P'orry and Mr. O’Sullivan. When he 
touched the organ of self-esteem in a lady, it became active un- 
der the vital fluid thus communicated, she kindled into im|)ortancc 
and began to proclaim woman’s rights when he touched what he 
calls the organ of Humility, she at once changed her tone and 
said that ‘‘she was but a weak woman after all.” When he 
touched another lady’s self-esteem she left the room from feeling 
herself too good to remain with such company, but was induced 
to return when Humility was touched. When he touched a 
section of the brain which he terms Infidelity, she would believe 
in nothing and denied all things. They asked her if she did not 
think that the stove was hot. She immediately declared that it 
was not hot at all, and would have put her hands on it to prove 
it, had her husband not prevented her. Thus he could seemingly 
play any tune he pleased on the human instrument. A sensitive 
young nicin touched the poet Bryant on his Ideality, and thereby 
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his own ideality became so charged with new fire that he soared 
off into the most glowing language, and many other effects 
were produced. Similar experiments were tried by Dr. Elliot- 
son of England, and by O. S. Fowler and others in this country. 
Dr. H. II. Sherwood gives an account of a lady whose “sense 
of hunger, produced by exciting the organ of Alimentiveness, was 
so great as to require a considerable force to prevent her from 
eating the flesh from her own hands ; and the sense of the ludi- 
crous, produced by exciting the organ of Mirthfulness, was such 
as to make it necessary to remove the excitement immediately to 
prevent her from laughing herself to death.” These facts show 
1st, that different parts of the brain have their special mental 
and emotional characteristics ; 2dly, that these get their activity 
from the vital or psychic aura which passes through them ; 3dly, 
as much of the character and conduct of human beings come 
from adventitious circumstances and conditions of the brain 
which, in their present ignorance, they do not know how to re- 
move, they should not be held up to scorn and considered as so 
severely accountable therefor, but those who are physicians 
should see to it that by becoming acquainted with the working 
of the psychic lights and forces, and the phrenic organs through 
which they move, they should be able to correct and control 
these perverted conditions by reaching their causes; 4thly, the 
vast diversity of effects produced on different portions of the 
cranium should lead physiologists to abandon at once the absurd 
position that “ there are no special organs of the brain for special 
qualities of the mind.” I shall presently add another proof of 
the diversity of the functions of the brain by showing the differ- 
ent colors which emanate from them, and which exactly harmon- 
ize with the nature of the organs themselves, as ascertained by 
phrenologists. 

3. I will quote some cases from real life as illustrative of the 
importance of these great fundamental principles. A lady of 
New York became more and more melancholy in spite of re- 
ligious consolation or kind friends, and, baffling the power of 
her physicians, she was fast becoming insane. Going to a lady 
physician who •possessed this psychic vision, it was discovered 
that the region of cautiousness was over-active, while that of 
hope had too little radiation of the psychic ethers, showing that 
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it was too dormant. She at once drew off by passes tlie super- 
abundant forces of cautiousness, and charged with her fingers 
die organ of hope, and paid some attention also to the portions 
of the body wliich correspond to the same. I saw the patient after 
a week's treatment. She had become exceedingly cheerful, and 
was attending to her daily duties, seemingly a well woman. I 
have myself worked on the same plan in a number of cases and 
with admirable results. I have taken persons whose strong 
animal passions were leading them into excesses, and worked 
great and radical changes in their disposition and feelings. Such 
are generally heated and sometimes diseased in the lower back 
brain at and below the region which phrenologists generally des- 
ignate as amativeness, and those who can sec the color emana- 
tions from the head, discover a muddy red light issuing from the 
sa:ne portion in such cases. My process has been to draw the 
hot forces of the back brain by passes of the hand over the part 
and down the arms to the hand, also to draw the heat of the 
negative pole of the same organ which connects with the sexual 
nerve system lying between the lumbar and sacral plexuses, down 
the hips towards the feet, and to equalize the system generally. 
The passion for alcoholic stimulus T have frequently quelled as 
follows ; 1st by drawing the heat away, from lhe])ortion directly 
in front of each ear ; and 2d, by .scattering in different directions 
the heat of the epigastrium, and sometimes cooling it off by fin- 
gers wet in cold water, especially as an inflamed gastric mem- 
brane is a great cause of the burning thirst for liquors. The fact 
that I am strongly charged with the vital magnetic power was 
no doubt a help in the matter, as I was able to infuse through the 
patient a healthier flow of the life currents, but nearly every one 
could do something in mitigating such evils by knowing how. 
A person of stupid perceptions can bccomc*quickcned by anima- 
ting the region over the eyebrows, by passes with the hand, each 
Jay; his reasoning powers can become quickened by holding 
ti^e hands over the forehead ; his moral powers by charging the 
^vhole upper head. At the same time the whole system should 
he exercised and kept in as healthy a condition as possible, as the 
hod ily organs react upon the brain. One thing should be re- 
iiicmbered, which is, that a person of fine reasoning powers and 
^igh-toned moral nature is especially desirable as an operator to 
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Stimulate the nobler intellectual and moral forces in another. 
For want of space here I must leave this subject only partialy 
explained, meantime reserving it for a much fuller explanation in 
a future work on Htiman Development, which I hope to prepare. 
Reformers and religionists have been trying for centuries to bless 
and save the human race, but the wrecks of humanity whicli 
cover the world, and the vice and corruption which fill society 
on every hand, proclaim that our methods have been false, that 
we arc simply dealing with the surface of things and ncglcctin-- 
those interior basic principles upon which the structure of human 
life must be built if its foundations are to be eternal. The peo- 
ple in general are not only grossly ignorant of the proper pre 
natal conditions requisite for producing a magnificent manht)()d 
and womanhood, but more than this, having started a race full 
of imperfections, they are quite ignorant of the methods of mak- 
ing them over into something higher. The Medical world, tlic 
Pulpit and the Academy of learning are grossly culpable if they 
fail to impress these momentous laws upon the people, and a 
future bar of public opinion will hold them severely responsible. 
They may do something in laboriously bailing out a vessel which 
is full of leaks, but they would act much more like philosophers 
if they would deal with causes and stop the leaks themselves. 

4. The inspired Plato well understood the basis of mental 
action which many physicians of the present day seem to be un- 
acquainted with. It is not art,” said he, “which makes thee 
excel, but a divine pozver vf\\\Q\\ moves thee, such as is in the 
stone which Euripides named the magnet, and some call the He 
radian stone which attracts the iron rings.” 

5. Dr. y. R. Buchanan has arrived at an excellent percep- 
tion of these finer life-ethers, and admits the gradation of forces 
as follows : — “ The action of the brain and nerves upon the mus- 
cular system is affected by an agency strikingly similar to the 
galvanic. This agency or fluid which is evolved by the basilar 
portion of the brain, the spinal cord and the ganglionic system, 
is one of the lower species of nervous fluids. The nervous fiiml 
or emanation, which may be most appropriately termed Ni k- 
VAURA, is •essentially different in the different organs. While 
the nervaura, or influence of the basilar portion of the brain, d* 
rectlyand powerfully stimulates the muscular system, that of the 
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anterior region is incapable of producing muscular comraction, 
and tends to soothe or arrest. The nervaura of the basilar part 
of the middle lobe, in front of the ear, excites the digestive 
organs, that of the superior organs adjacent to firmness, dimin- 
ishes the gastric activity. Thus, every portion of the brain 
originates a distinct nervaura, producing different and peculiar 
physiological effects, and producing also peculiar psychologi- 
cal effects upon others. The influence of the basilar and oc- 
cipital organs is chiefly expended upon the constitution of the 
individual ; that of the anterior and superior organs is more dif- 
fusive. * * * In the vast interval between our spiritual nature 
and the solid forms of inorganic matter, we have traced a regular 
gradation from solids to liquids, from liquids to gases, from gases 
to imponderable substances and agencies, from the impondera- 
bles to the various species of nervaura, coming from the basis 
of the brain to the higher forms of mental emanation, proceed- 
ing from the anterior superior portion of the brain. * * * 
Matter in a fluid form manifests more extraordinary, active pow- 
ers (than solids), and presents phenomena which arc the subjects 
of chemical science. It is only in consequence of the existence 
of fluids that vegetable and animal life are possible. ^ ^ * 
In Caloric, Electricity, Galvanism, IVTagnetism, etc., we find the 
moving powers of the physical world. Partly in these, but chiefly 
in still subtler agencies — in the vital forces and nervauras — we 
find the moving powers of the physiological world. The subtlest 
of these agencies again conduct us into the Psychological world. 
In other words all physical phenomena, all life and all thought — 
in a word, all Power comes from immaterial sources.” {Anthro- 
fology, 1854, p. 194.) These are noble thoughts, but the expres- 
sion ‘‘all power comes from immaterial sources,” would be better 
I think, thus — ''All power in its positive or primary pi iuciplcs 
comes from spiritual sonreesl' for as we have seen, s])irit and 
matter are correlative, and neither can ever work without some 
grade of the other. The term imponderable substances so com- 
monly used, is a misnomer, as there are no such things. The 
finest ethers must have weight or they would be devoid of force. 

6. The Color Radiations of the Brain, “ Human beings are 
luminous almost all over the surface of their bodies,” says Reich- 
enbach, “ but especially on the hands, the palms of the hands, 
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the points of the fingers, the eyes, different parts of the head, 
the pit of the stomach, the toes, etc. Flame-like streams of light 
of relatively greater intensity flow from the points of all the fin- 
gers, in a straight direction from where they are stretched out.” 
Reichenbach’s sensitives were not. sufficiently developed to see 
the higher color radiations of the brain with much distinctness, 
although they saw some of them. The following description of 
the Psychic colors was written out by Mrs. Minnie Merton for 
the author s “ Health Guide,” from which work I extract it : 

In the base of the brain (the animal loves), the colors are a 
dark red, and in persons of a very low nature, almost black, while 
in the upper brain the colors assume a yellowish tint, and are 
far moire brilliant. In a high nature, the colors over the moral 
and spiritual powers are almost dazzling, with the yellow tint 
nearly merged into white, and far more exquisite than sunlight. 
In the higher front brain, in the region of the reasoning intel- 
lect, blue is the predominant color, and is lighter as it approaches 
the top brain, and a darker blue as it comes down to the percep- 
tives (over the brow), and a little touch of the violet in its outer 
edges. Benevolence emits a soft light green of indescribable 
beauty. Over firmness the color is scarlet, and over self-esteem, 
purple. As you move down the sides of the head, from the 
moral powers towards the lower loves, it becomes orange, then 
red, then dark (at the bottom). Very low natures sometimes 
emit such a dark cloud from the base of the brain, that it seems 
as though I could scarcely see them. When a person laughs or 
sends forth happy thoughts, it causes a dancing play of bright 
colors ; but when in violent passion, a snapping and sparkling 
red is emitted,” (p. 55). An eminent clairvoyant informs me 
that this descrij^tion is mainly in harmony with the colors as he 
has seen them, and it also coincides nearly with my perception 
of the same. In saying firmness was of a scarlet color, I think 
it is an oversight, as I heard her in private conversation admit 
that there was a blue on the upper head behind the yellow which 
would bring it about over firmness, in accord with my own per- 
ception. Firmness seems to form the upper end of a mass of 
polarized lines of force which run down through the whole spine, 
and thus, when active, causes the whole being to become braced 
up into a rigid and powerful condition, hence the effect which 



BABBITTS FRINCIPLBS OP LIGHT AND COLOR.-PLATE IV. 
Psychic Lis:hts and Colors Underlying Human Mentality. 



The above jjives a general view of the color forces of the psychic human mentality which arc 
the underlying and quickening power of the ordinary coarser mental forces. The blue electrical 
lorces that pass up through the spine and emerge at firmness (F) give an executive power to that 
part of the brain, and ai e stronger in man than in woman. The region of religious aspiration and 
spirituality ( K and vicinity) is the culminating point of p.sychic force, and is usually stronger in 
woman than in man. The plate gives a view or a well balanced brain, but a passional, perverted 
nature will send his red forces to the front and upper brain and cloud their nobler character. The 
left side of the forehead is the negative pole of the reasoning powers and has a violet cast. The 
right side is blue. For magnetic curves see page 481, 
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we call firmness. But these firm conditions, or polarizations, 
come from electricity, and electricity is the blue principle, so 
that both theory and observation agree in the matter. I have 
drawn the colors and had them engraved in Plate IV., according 
to Mrs. Merton’s description, modified and completed by my 
own observations, assisted somewhat by others. The combina- 
tion, as in nature, is so soft and indescribably exquisite, and the 
variety of tint is so vast that it is impossible to give anything 
more than the general plan of colors, and that with materials 
many times as coarse as the radiations themselves. The eyes, 
pcrceptives, and reasoning powers radiate blue emanations, the 
animal energies, including Amativeness or sexual love (A), a 
dingy red, what Dr Buchanan calls the higher or more celestial 
grade of Love, LL, is a most beautiful grade of red; Benevo- 
lence (B) is an exquisite green ; Religion (R), is yellow ; F'irm- 
ness (F), is blue ; Self Esteem (SE), is purple, etc. Dr. Bu- 
chanan places Hope just above LL, and Patience and Integrity 
in front of P'irmness. The blue of the Reasoning powers is a 
grade higher than that of firmness, the red of the front lower 
face is finer and more brilliant than that of the back head, and 
the red near Benevolence is a grade higher than the lower front 
red, and the yellow of Veneration, comes from the psychic 
center. These higher points emit the third grade of colors, 
and the same celestial grade may, in the greatest exaltation of 
mind, be used in the reasoning powers also. The nose has a 
bluish emanation, the lips and chin have the purple, the tem- 
poral region below L L violet, merging into the finer red above 
and the coarser red below. This violet section includes Ideality, 
Sublimity, etc., according to Dr. Buchanan, but is slightly 
lower than these organs, as placed by the Gallian Phre- 
nology. I have laid off the head in general divisions mainly 
after the plan of Dr. Buchanan. The anterior upper brain con- 
nects with the Thorax, or rather has its negative poles in the 
Thorax ; the Higher Energies connect with the Brachial Plexus 
of nerves (B P); the occiput generally connects with the Dorsal 
nerves, the lower occiput with the Lumbar and Sacral plexuses 
at the lower spine, the lower cheeks with the abdomen, etc. Tlie 
part of the head in front of the dotted lines rules the Visceral 
system, that back of them rules the muscular system. It will 
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be seen that the opposite parts of the head seem to be polarized 
or arranged quite generally with affinitive colors, the red of ama- 
tiveness balancing the blue of the Reasoning organs, etc. The 
front brain has a higher grade of colors than the back, and the 
upper front brain still higher, as the most exquisite ethers, being 
the lightest, must naturally gravitate to the highest point. Dr. 
Buchanan ascertained by’ experiment that the highest part of all 
organs is nobler than the lower, the upper part of Self-Esteem^ 
for instance, causing a person to have pride of moral character,, 
and the lower part pride of power ; the upper part of Ambition 
(approbation), tending to moral achievements, the lower part to 
military achievements, etc. The colors as witnessed by a clair- 
voyant harmonize beautifully with this idea, growing more pure 
and brilliant as they approach the upper brain, and being far 
more magnificent in a high and noble nature than in a low and 
selfish one. This shows that rcfinciucnt of mental or spiritual 
qualities manifests itself by refinement of physical emanations. 
The region of Religious aspiration (R), pointing heavenward, is 
the sunrealm of the human soul, and the most luminous of all, 
being in a person of noble and spiritual nature of an exquisite 
golden yellow, approaching a pure and dazzling white. The front 
brain being the realm of Reason and Perception, manifests itself 
naturally in the cool and calm color, blue, while the love principle, 
typified all over the world by warmth, finds its natural manifes- 
tation in the red. Such faculties as those of Ideality, Spiritual- 
ity, and Sublimity, combining as they do both thought and emo- 
tion, radiate the violet, or the union of blue and red, while such 
faculties as Patience, P'irmness, Integrity, and Temperance, have 
more to do with coolness than heat, and have a predominance of 
the blue. According tp Buchanan’s arrangement they arc all 
situated in a group. The letter V is a vitalizing center, and N 
a center of nutrient nerves, as designated by Buchanan. 1 be 
nerves of both centers may be roused to greater action by holding 
the hands on the place, or by rubbing with the ends of the fingers. 

7% There is a great resemblance between the colors of the 
human head as to their direction, and the colors which flow from 
a bar magnet "when turned over vertically, as seen by Reichciv 
bach’s sensitives, thus showing the harmony between man and 
the outward universe. 
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I give this after Reichenbach, and it will be seen that the 
face corresponds most nearly with the north, the occiput with 
.ABuvs;. south, the top of 
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coarser forces, spiritual emanations and physical emanations, 
and the laws of nature and man all working together on the 
same wonderful system. 

* 8. There are two great leading styles of radiation from thc 

human system, one of which consists of straight lines that 
emanate in all directions and are not *suflficicntly deflected by 
counter currents to form into curves, while the other consists of 
systems of lines which have been deflected and formed into 
magnetic curves that pass round and round in and out of the 
brain in endless circuits, hhg. t86 gives a few from among thc 
millions of straight line radiations, while fig. 187 presents a few 
of thc magnetic curves which also circulate in almost infinite 
numbers in a vast variety of directions, only a few of which I 
give in the engraving. There is a .system of efflux curves or 
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positive radiations from the right side of the head and face which 
sweep around and become influx curves on the left side, and 
there are circuits behind, which enter on the right side of the 
cerebellum and emerge on the left, just contrary to the direc- 
tions of the frontal forces; and there are systems of straight 



Fig. 1S6. The Angel of Innocence. 

line forces which enter at the left and emerge at the right more 
strongly than they do in the opposite directions, and other sys- 
tems which glide conversely through the whole body from head 
to feet, and feet to head, and far beyond into space, and still 
other systems which are influx behind and influx from the fore- 


THE COLORS AND FORCES OF THE BRAIN. 


481 


head and face, and in fact too many other divisions to mention 
here, although I have named some of the more important. 
When I speak of the forehead and right side as strong in posi- 
tive and efflux forces, I mean in electrical forces, although the 
thermal radiations are just in the opposite directions as signified 
by the colors and other phenomena. I make these statements 
from the observations of Henry Hall Sherwood, M. D., of Baron 



Reichenbach and other persons, as well as from my own experi- 
ence, and the reader will find confirmation of several of them in 
what is still to follow. Not only are there curves encircling both 
hemispheres of the brain, but systems of curves in each hemi- 
sphere. Persons of psychological power can sometimes throw 
these curves of force around others at a great distance and 
influence them. An eminent German singer informed me that 
he had often made persons turn around while forty yards away, 

31 
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and a New York gentleman of my acquaintance often amuses 
himself and a friend, who is with him, by willing and causing 
ladies at some distance ahead of them, to turn around so that 
they may view their countenances, and says he can generally 
tell what ones he can influence thus, and what ones he cannot 
< affect. I could give various examples of ladies who have the 
same psychological power, especially those who possess health 
and vital force. A man is a magnet, only of a higher grade 
than magnets of steel, having power to attract and repel sensi- 
tive human beings just as the steel instrument can attract its 
like, only with a compass a thousand times as far-reaching. 

9. Penwrsions of Psychic Forces , — All things, however excel- 
lent, can be perverted, and the grandest things can sometimes 
be perverted the worst if people will remain in ignorance of 
their real nature. A flock of sheep will wear certain pathways 
and then travel in them even if it takes twice as many steps to 
reach a certain point as it would to move in another direction ; 
and so human beings have carved out in their own mental and 
’psychological conditions, ruts of all kinds, such as the medical, 
religious, social, and political, and are ready to fight almost to 
the death those who dare to chisel out any other style of ruts 
than their ofvn, and especially those who, emancipated from 
such slavery to old oi)ini()ns, dare to stand u])on the mountain 
top in God’s free sunlight and welcome all truth, however 
contrary to preconceived opinions. There are always some 
men and women that can be psychologized to believe anything 
under heaven, however monstrous, if only persons of some 
ability or magnetic power shall earnestly inculcate it. A gentle- 
man once made some children cry out of sympathy for “ a poor 
broomstick that had been left out in the cold and snow all night 
alone,” while millions of grown-up children are easily made to 
believe that certain persons arc prophets or vicegerents of God 
who have a right to tyrannize over them. A community of the 
ignorant class of luiropcans, settled in Illinois, have a leader 
who professes to be God himself, and is revered and obeyed as 
such by the people, who dare not even marry or do any other 
important thing without his permission. What hundreds of 
millions of Brahmans, Buddhists, Mohammedans, as well as 
one thousand different Christian sects, are absplutely sure that 
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they alone are right, while perhaps their neighbors, who may 
be better in life and practice than themselves, are doomed to 
destruction because they do not walk in the same rut of belief. 
As people become broad in their culture, and their intellect 
gains control of their impulses, and they attain the grandeur of 
a free manhood and womanhood, they will learn to weigh all 
things in the scale of reason and not be governed so slaviihly 
by the psychological bias which has been fastened upon them in 
the helpless and plastic period of childhood. 

But how many cases of bargain and sale take place in which 
one party is unconsciously misled by a kind of psychological 
spell thrown over him by the other party. How many marriage 
contracts are made under the subtle charm, as it were, of the 
aura which the parties throw around each other, unconsciously 
perhaps, or which the more positive party may throw around the 
more negative, possibly with wrong intentions. What multi- 
tudes of seductions arc thus brought about. For this reason all 
should become skilled in these fine and mighty agencies, should 
know their laws and be able to hurl back indignantly all base 
influences that shall be attempted, or if they are physically too 
weak at once to do this, they must grow strong by means of 
light and air and exercise and the hc^p of vital magnetism. 

XII. The Right and Left Bkain, etc. 

I . It is the usual law for the blue and violet streams oj the 
electrical psychic forces to sweep into the left side of the head 
and out at the right, both in curves and straight lines as zve 
have Just seen. There is a coarse animal magnetic sphere of 
radiation in the case of all persons, extendin ; usually some three 
or more feet around the body, but thes^ finer soul forces often 
extend many miles, and can be thrown by a powerful volition 
hundreds of miles, as can be thoroughly proved by facts. Men- 
tal telegraphing between sensitivc^persons has taken place at a 
great distance apart. M.- Dupotet magnetized persons at the 
Hotel Dieu, Paris, through a partition, by simply using his will, 
and that in the presence of very eminent physicians who ad- 
mitted the fact, while in various cases which have taken place in 
this country and elsewhere, magnetizers have put their subjects 
to sleep while many miles distant ind while walking around 
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engaged in their daily duties, entirely unconscious of what was 
to be attempted. How much imagination is there in such 
cases ? Mr. J. Mendenhall, of Cerro Gordo, Indiana, stood a 
number of rods behind a- wood-chopper, unseen by him, and 
using his will powerfully, gradually made his strokes grow less 
and less frequent until at last the uplifted axe was stopped in mid 
air and the man stood like a block of marble transfixed by these 
mighty streams of force. The stronger magnetic flow from Mr. 
Mendenhall entered the brain of the chopper, became master of 
his nerve channels, and through them paralyzed his muscles. 

2. The left brain is the portion especially strong in the 
interior forces, especially potent in discovering the properties, 
relations and proprieties of things, and thus, being the receptive 
brain, must naturally be more skilled in its intuitional character, 
while the right brain is the realm of positive efflux power, of 
executive skill and of vitalizing character. This we might 
naturally expect to be the case from knowing the law of the 
influx and efflux forces. Dr. Brown-Sequard has shown that 
memory and intellect and the perception of how to control the 
tongue and larynx and muscles of the chest to produce articiu 
late voice, and the remembrance of how to use the hand in 
writing words, come more* from the left than the right brain, 
while the right brain ** serves chiefly to emotional manifesta- 
tions, hysterical manifestations included, and to the needs of 
the nutrition of the body in its various parts,” and “ has more 
to do with organic life.” If disease attacks the right side of 
the brain, paralysis is much more apt to take place than when 
it attacks the left side, which accounts for the fact that i)ar- 
alysis occurs on the left side of the body more than on the 
nghl side, as the right. brain rules the left side of the body, and 
the left brain the right side of the body. The left brain causes 
• right-handedness, and the fact that it rules the more masculine, 
or positive side of the body, shows that of itself it is more 
temin*ne, oeing ihe chemical affinity of that side. When Dr. 
Brown-Sequard talks about our having one side of the body 
developed up to the same strength and skill as the ether he 
seems to be unaware of the fact that positive and negative con- 
d/ions must forever rule in nature, and can never be wholl> 
obliterated. 
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XIII. Radiations and Laws of Power. 

I. A beautiful lesson can be drawn from these radiations 
from the different parts of the head, a hint of which was given 
in Dr. Buchanan s Anthropology. Each part of the head radi- 
ates more or less in all directions, but the plate gives simply the 
predominant direction. Notice the lines of polarity extending 
from the perceptives. Their direction is somewliat downward to- 
ward the earth and their leading purpose is to take cognizance of 
the outer world to mirror forth the material conditions around. 
Their color is blue, indigo and violet as they move earthward, 
but the very lines of polarized atoms which carry these colors 
to the earth, have an especial affinity for the red, orange and 
yellow which emanate from the earth towards the perceptives, 
and which, being of the luminous order, are especially fitted 
to reveal the character of the objects from which they pro- 
ceed. A little higher are the radiations from the domain of 
Reason which point upward, downward and forward as if to 
weigh and balance all things above and below. The moral and 
spiritual faculties radiate principally upward, and drawing their 
inspirations from the celestial, tend to lift man above the gross- 
ness of earth. The radiant yellow, emanates principally from 
the median line and comes from the higher portion of both the 
right and left brain. Firmness with its co-operatiye elements of 
Knergy, Integrity, Patience and Hardihood, sends upward a shaft 
of blue electricity, a portion of which comes doubtless from the 
spine, thus holding the body and mind up to a rigid polarity of 
forces which, when stiong, will bend neither to the right nor the 
left. Self-Esteem sends its purple light partly upward and ])artly 
behind, and tends to draw the head backward, just as i^enevo- 
lence and Reason, as balancing principled, tend to draw thebead 
forward, and lead to the esteem of others. Firmness, Self h^steem, 
etc., are the executive forces of volition and can never lead to 
selfishness or wrong, if balanced by the coronal and frontal de- 
velopments. Below and behind are the more violent passional 
developments with their red phases pointing mainly downward. 
These are in the lowest and darkest parts of the brain, but 
although placed thus in the most inferior part of the scale of 
l')eing, they have their divine elements of use which, when 
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regulated by their opposite polarities on the other side of the 
head, become harmonious and good. The trouble is that man- 
kind in its average present grade of development, constitutes 
this animal portion the captain of the ship, while nature has 
placed Reason at the helm and the Spiritual Forces at the 
highest lookout above the whole. 

2. The great law of perfection m hitman development is to have 
a harmonious balance of all the faculties. The back head has 
great propelling power and must be active in order to vitalize 
the body and give physical force, but if not cooled, refined and 
guided by the front and upper brain, the forces become too gross, 
over-indulgence and warmth burn out and exhaust the system, 
and the end is fearful suffering, insanity and death. This sort 
of preponderance fills the whole brain with a cloudy red, and 
colors all thoughts and sentiments until truth and purity finally 
become impossible. On the other hand, however beautiful Rea- 
son and the Inspiration of the upper brain may be, their exces- 
sive development to the neglect of the lower brain will draw 
the forces too much away from the body, and by exhausting 
the physical system lead to disease, insanity or death. The 
disease and insanity caused by the over use of the higher brain, 
is however of a milder kind than that caused by beastliness. 
We do not ivant a blue brain, or red brain, or yelloiv brain, but 
one which like the union of sky, water and landscape, gives us 
the beautiful diversity of nature. Holiness, or wholeness includes 
the full development of the Perceptive, Reasoning, Esthetic, 
Spiritual, Social and Animal man, the deficiency of any part 
of which leads to unholiness. Tried by this standard we see 
that asceticism, exflusiveness of religious devotion, intellectual 
culture or excessive animal desires are each and all but differ- 
ent grades of unholin^s and onesidedness. 

3. The greater the radiation of the Vital Ethers to any one 
place, the more the blood is drawn there as a general rule, and 
hence the greater the increase of the tissues, and consequently of 
the size. Thus if the muscles are used, the vital magnetism and 
blood cause them to increase in size ; if the psychic ethers arc 
drawn to tl;e forehead by the hand or by stfidy and thought, the 
Reasoning powers increase in power and the forehead becomes 
more prominent; if the Perceptive powers are animated by 
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vitpj ethers from the fingers or by constant observation they will 
enlarge the prominence of the ridge above the eyes. I knew a 
young man who increased the circumference of his head, meas- 
ured around the eye-brows, a half an inch by one year of travel 
and observation. The treatment of the Moral, Spiritual and 
Esthetic Faculties on the same principles, will give the forehead 
and upper head, a higher, broader and nobler appearance. Other 
portions of the brain may be increased in the same way by me- 
chanical appliance of the hand, the fingers being highly magnetic, 
and by psychological use of the faculties. We should remember, 
however, that some persons may have much intensity and power 
in certain phrenal organs without necessarily building those or- 
gans up into a large size, from deficiency of their nutritive system. 

4. The emanations from the brain arc not ahvays seen as 
str'aight lines of radiation y or in just the appearance given in the 
plate. If the brain observed is absorbed actively in thought, 
the blue clement for the time being will swallow up the other 
aolors ; if love, or the emotional elements are most active, a red 
cast will predominate. A lady informed me that as she ob- 
.served a public orator, a great variety of brilliant and flashing 
coruscations of every kind of color made their appearance. 
Sometimes under the excitement of powerful thought and feeling, 
a thousand flashes of light are seen around the head, caused 
probably by the explosion of brain cells brought about by the 
chemical action of the psychic ethers. If these cells thus de- 
stroyed by mental action during the waking hours are not re- 
placed by sufficient food and sleep, the system begins to decline. 

5. The Ganglia or knotted portions of certain nerves arc seen 
clairvoyantly to emit explosive flashes of light, especially when 
the forces of a nerve are excited into action, as by pricking or 
pinching the flesh. Suppose the flesh to be pricked by a 
needle. The animal electricities being aroused flow in streams 
of light towards the brain in the pathway of the sensory 
nerves. When a ganglion is reached an explosive action takes 
place, caused by the chemical affinity of the bluish white nerve 
fibres with the rjjddish gray matter in the ganglion. What 
is the necessity of this ganglion } One advantage of its 
existence seems to be that it continues the action which 
has already been commenced by the needle with all the 
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more distinctness to the brain. The merest touch of the foot 
with a hair starts a stream of vital flow which may not be suf- 
ficiently strong to go all the way unassisted to the brain in a 
way to i:)roducc sensation, but coming to a ganglion, the chemical 
action intensifies the stream and the effect is the more easily ac- 
complished. This is nature's method of economizing her forces, 
^ c* for were it not for the gan- 

glia, the apparatus for pro- 
ducing an equal degree of 
sensation would have to be 
more complicated. The in- 
terior ganglia of the sympa- 
^ thetic nerves must also pro- 
duce a very vitalizing effect 
on the surrounding viscera. 

DuaaAicoFOA.voLiojT.-tf.ft.c.'Ncrvca. if.f. Cclla. p"ig. 1 88 will shoW hoW thc 

nerve fibres pass through the 
nerve cells of a ganglion, thus biinging the bluish gray and 
reddish gray matter into connection so that chemical affinity 
may produce its explosive action and send the currents of ner- 
vaura onward, making the ganglia tclcgra]:)hic relay stations. 

6. Reichenbach and othei;s repeatedly describe the streams 
of light which radiate from the ends of fingers, or of a magnet, 
or of a crystal, or from the angles of a substance. The human 

Fig. 1S9. A .Sphere. Fig. 190. An Oipboid. System haS nol 

only its centies 
of luminous action 
/ where masses of 
nerves arc found, 

Figl'ipi. A Disc. ^ angular or project- 
ing portions, on the same law that electricity is known to gather 
at points rather than at the larger expanses of surface. This 
fact will be shown in fig.s. 189, 190, 191, which I take from Guil- 
lemln’s Forces of Nature. The sphere shows a diffused elec- 
tricity over its whole surface, the ellipsoid shows thc increase of 
electrical tensicui near its narrower portions, while a flat disc 
shows a still stronger tension at its edges. A bar or tube would 
perhaps show a more intense electrical action a,t its ends than 
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the disc. These facts will furnish a hint of how it is that na- 
ture, in building up the human system, has sent the nerve ethers 
out to the ends of the fingers, tip of tongue, etc., with such an 
intensity as to carry a large amount of their affinitive nerve 
matter with them in the shape of tactile corpuscles, by means of 
which sensation becomes so acute. As streams of water, rush- 
ing to any particular point tend to carry tlie soil and other light 
substances suitable to its style of power along with it, until it 
builds up its little points and promontories, so will streams of 
nervaura, assisted by the galvanic action of the blood, sweep 
nerve cells and tissue more and more outward until a projection 
called a tongue or other organ is formed. Tims is the fluidic 
theory ever coming to our aid in the solving of mysteries, and 
making difficult things more simple. 

XIV. Intuition, and the Relation of thic Sexes. 

^i. Now at last we may understand the mystery of Intuition, 
that wonderful method of reasoning by means of which the mind 
is said to mount at once to the top of the ladder, and come to 
definite conclusions without going ii]) the intermediate steps. 
In the usual methods we reason by the aid of comparatively slow 
and coarse ethers ; in the case of Intuition, we come into more 
direct use of these amazingly fine and swift ethers, by means of 
which our thoughts can move on the wings of lightning. No 
links in the chain of reasoning are omitted, but the mind dashes 
through them so rapidly that it is impossible at times to remei^- 
i)er them all. This is woman’s favorite method, and the fact 
that she gets into rapport with the fine forces more easily than 
man is the reason. In mathematical demonstrations and slow 
laborious reasoning, man is the superior. # In the impressions of 
truth which flash upon the mind in a moment, woman is the 
superior. Coleridge once had a lady of fine intuitions in his 
family, and having got into a difficult maze of thought left the 
study and asked her for her first impressions on the subject. She 
immediately answered him, and commenced telling her reasons 
for her opinion, when Coleridge, interrupting her, said: “ Never 
mind the reason. Madam, I will find out that when I get into my 
study.’* I have myself submitted to certain intuitive ladies dif- 
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ficiilt questions which they had never considered, their first 
impressions of which would be correct, but in some cases I found 
I could confuse their minds and lead them to doubt by presenting 
arguments on the opposite side. 

2. While the Education given to Women is even yet much 
inferior to that which men receive, thus, leaving her mental facul- 
ties less perfectly developed than would be desirable, yet by 
means of her intuitional nature she possesses various advantages 
over her masculine competitor. Applying this remark to only 
one subject it is safe to say that if medical science had sooner 
received the co-operation of women with their quick practical 
insight into conditions and their sympathy with suffering, we 
should not have had so diseased a world as we have to-day, and a 
more common sense system of methods would have been adopted. 

3. The Sensitives of Reichenbach always perceived much 
longer and larger odic flames around men than women. Miss 
Reichel saw flames from the tips of all men’s fingers darting up 
and down like other flames, but women’s fingers emitted little 
or no light, and her own, especially, no light. This signifies tliat 
woman's forces^ being more negative than man Sy are more of the 
influx ordeVy while the latter is stronger in his efflux radiations. 
All forces from surrounding conditions arc re<^'wed into the sys- 
tem of women more than into that of men y which accounts for their 
sensitive and syjnpathctic natures. The fact that the sexes are 
thus constituted on the plan of positive and negative forces 
shows why it is that when they dwell in each other’s atmosphere 
they often find themselves refreshed, strengthened and harmon- 
ized, as each intensifies and balances the action of the other. It 
can be proved that boys and girls, educated in the same school- 
room, grow stronger, wi.ser and better than when educated apart. 

4. In woman’s low^n* occiput and chin thc 4 ove forces mani- 
fest themselves in the red tint as in man, but with somewhat 
less of the dark element. 

5. Another mystery is made clear by these Psychic forces. 
It has often been a matter of wonder that ivomen in spite of their 
physical iveaknesscs live y on the average y longer than meiiy as shown 
by statistics. In speaking of statuvolence, we saw the remark- 
able power over both disease and mental conditions which per- 
sons could wield in proportion as they went into the condition. 
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Woman in her weakness may bend like the willow, but bein^^ 
able to call the swift forces to her aid more easily, can weather 
a storm which would sometimes destroy a man. In the sick- 
room, or in a severe siege of suffering she is ever the mightier of 
the two ; and suicides are far oftener maseulhie than femin^»' 
which looks much as though .the latter 
courage.^ / . 

6. It has puzzled Dr. Brown-Sequard 5003;"*'’*^ inca ^rtmin 

aifis are longer livedy as he admits, than of Lu) opt an 

7iationSy especially as they do not seem so. theii biot lers 
over the water. This cannot come from the unixLiv.a ity 
of ediicat^i among our. people, j)eihaps, can 

surpass ir^lSPj^iat respect If...*i‘cmembei the neivous actnit}^ 
of our people, which makes tld'iovcments of othci peop e 
ratlier slow to us, we undersUiiul that these ncr 

ethers stimulated by a bri/sun, arc prominent hei e, an lence 
the power of recuper?ln. Our business men and oui po 
ilittians in their fier^J^ish for pelf and powei, should itmem ei 
that when these ao^ forces are too constantly iised witiou 
sufficient rest, the^re liable to burn the system entiie ) ou 
and make wrecks! themselves physically as well as mora ) . 

7. The Wontifnl Rapidity of Mental Action possessed by 

certain person.^s easily accounted for by the fact t lat t lese 
interior forcesAen bfought into predominance, must necessarily 
make all- percAtions remarkably swift and clear. Zeiah o nn n 
wlicn a boy,^ould in a moment multiply in his heac a numx‘^ 
requiring sikrurcs to express it by another equally large, ano 
young Saffccb'^of Massachusetts, now Professor in a 
College, wb^n only nine years old would multiply still laigu 
amounts toother, while whirling around on his heel man in eiv 
sity of exc'nien t At the same age or ^ little lata;, he won d 
calculate eqpscs mentally, and that by methods one-thircl shoi te 
than thoseWdinary use. Mr. Hutchins, of New York, know 
-th« Cakulator," in .he pr»c» «( 

iweep immeise columns of figures on a blue Jon 

30ttom, almost as swiftly as the shooting 0 a me , ^ » 

I correct answer before any ordinary eye can even see tlic -• 

0 read the^r But this amazing velocity of mental acUon emr- 
mt be practiced with safety too long at a time, and great pre 
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Jtodty sn children must be guided with care, and a powerful 
^^ysicai system built up to prevent the blaze of thought from 
'fL-ning brain and body. Safford, when a mere boy, was 

‘ 6ver^^|he care of Harvard Professors, and was thus 

wisdom to prevent his premature death, 
few- /Ai’St’ fine forces in the process of clatr- 
6 tc.y yiany superficial student^ of th^s subject 

to betoken ^^knisS*,t^^^^.,isc. Never was a greater mistake. 
Whik it is true that St .delicate and diseased persons, from 
having almost none of forces to interfere with the 

finer, are able to See clairvdJ^jyt’t many clairvoyants entirely 
lose their power when the^^Vitlia bick, and I have known 
many persons to rise from a coiiltpi|^f ill health into great 
power as they cultivated and recelv^hesie influences. A lady 
in New York who treats patients by jveriftil manipak’tion and 
giving out of the life power all .d'lV’tf^'^ica^lpevery evening 
until midnight, for weeks or jn succession, is 

more or less clairvoyant ^,the tiin^kj^ .ijine fluidf anima- 
ting her whole system, and is ■ar-: ^| W|^' gj^nert of phy.sical 
power. Some of the most nowerM^^^^i-ln t\ country would 
be like wilted leaves if they shom^H^Kpt .sik an exhausting 
practice for three days. My own caSj^s an csuplc 'in point. 
Before cultivating these subtler agendis, I was offJ sick, some- 
times dangerou.sly so. Since I have leafiW hp’ to rt'ceive 
and use them, I have possessed a very stldn| pv'siqi^ and 
have never been sick a day. My weight is l<» p^ndS 4 One 
ef the best clairvoyants in the counti^ is AMr.'Vi^’O of 
Illinois. He is almost a giant in size |rid 265 

pounds, and is never sick. I could quote a raultjtnde^i 
cases, some of whom possess a marvelous ‘stoclf! of 
force.- Is it reasonable to suppose thatl|» the. .most, po^'ful 
forces, like these fine agencies, compared wit^'whicl the 
mon coarser life currents are slow and sluggish, >*'11 have, a 
tendency to weaken ? Never, if managed with any (are. for the 
mind, if persevering, can easily learn how to holfj^'^™ under 
rigid control, bidding them when, where, apd how to go and 
making them mighty for good. The truth fe tha^ newfy all 
have untold treasures of power locked up in the! inn*'*" being, in 
fact are millionaires, but their priceless treasures remaip 
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useless to them, until some one informs them of their own pos- 
sessions, and hands them a key with which to unlock them. 
For this reason I have written this volume, striving to reveal 
to dear struggling humanity, whose interests I would ever sub- 
serve, the blessed qualities of that light which illumines external 
nature, and the still holier light of man’s inner temple where 
dwells immortal spirit itself. 

XV. Positive and Negative Poles. 

I. As has already been stated the positiv^e poles of the hu- 
man battery are generally in the head, and the negative poles in 
the body. Up to this time I have not been able to get a very 
clear view of the colors of the body, but in the lungs orange and 
red are well developed, and to scrme extent the yellow ; in the 
stomach I think the ruling color is yellow, with a sufficient 
amount of blue to give it a yellow green cast. The sexual or- 
gans are surrounded by a reddish brown, being of a somewhat 
darker cast than the region of amativeness on the head. The 
position of the negative poles on the body corresponds very gen- 
erally with the position of the positive poles on the head, the 
front and upper head matching the front and upper body, etc. 
It will be seen that the color of the lungs constitutes a chemical 
affinity with that of the forehead and bridge of the nose, which 
connect so directly with the breathing apparatus. Amativeness, 
with its red elements, corresponds with the bluish portion of the 
lower spine, which is its negative point of manifestation, etc. , 

2. Since writing the foregoing I have received through the 
inner vision of Mrs. Dr. Somerby, of Syracuse, a full confirma- 
tion of the points there stated, together with still other points. 
Mrs. Somerby remarks that she first began to observe these 
psychic manifestations of color in connection with human be- 
ings, at a time when two gentlemen who sat part way across the 
room from each other were engaged in a warm argument. The 
one was somewhat dark and rubicund in complexion, and 
strongly (4^ the arterial or vital temperament ; the other was 
pale, slender, and more intellectual. The former would send 
out coruscations of light which was tinged with red, thus rea- 
soning, as it were, from the blood and from his emotional na- 



494 


CHROMO-MENTALISM. 


ture ; the other more cool and surcharged with thought, would 
radiate blue emanations towards his opponent. She was greatly 
amused at seeing these emanations darting back and forth and 
sometimes clashing. 

I have taken down the following from her description of the 
colors of the human body : — The central portion or pole of the 
brain was described as being very brilliant like a sun, pr a cab 
cium light ; the stomach was pronounced a deep yellow ; the 
lungs, yellow and orange ; the heart, a dark red ; the bowels, 
yellow, with the lower part greenish mixed with some red ; the 
back lower brain, a dark red which merges gradually into bluish 
white as we move down the spine ; the spine, a bluish white as 
the ruling color, with also a reddish or reddish brown cast at the 
lower part, while in fact the whole nervous system showed 
streams of bluish white light coursing through all its channels, 
just as the arteries exhibited currents of red light, and the veins 
a grade of color less luminous than the arteries. Pointing to 
the pit of the stomach beneath which the solar plexus and semi- 
lunar ganglion li^, she says she saw all the colors radiating ii; 
brilliant rainbow style, and remarked that by placing a magnetic 
hand there it would have a healing effect on all below it, but not 
so much above. She saw a'considcrable variety of color in the 
region of the hypogastric plexus also. She saw different poles 
at the heart, liver, the bottom of the feet, etc. The feet send 
out quite a variety of colors with the warm colors in predom- 
inance, just as the head, being the opposite pole, on the plan of 
a f)ar magnet, has a variety of colors with blue predominating, 
especially at the back and front upper portions. 

XVI. The Interior Machinery of Life. 

f 

I. Henry Hall Sherwood, M. D., of New York, a man of 
scientific culture and original force of thought, published works 
in 1841 and 1848 on the Motive Poivcr of the Human System, 
which being too much in. advance of his time to be appreciated, 
are now out of print. I have in my possession a fragment of 
his leading work which is considered so remarkable that a phy- 
sician has offered ten dollars for it. By the aid of clairvoyants 
he was able to penetrate more deeply into the philosophy of life 
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th3.n most others, and made numerous experiments in magnetism 
and electricity which confirmed the revelations of this clairvoy- 
aiicc. I will give in fig. 192 a general view of the interior radi- 
ations of the bniin as seen by his experts. It represents a sec- 
tion as cut from the upper part of the forehead at the organ of 
Causality, a b, through the 
brain longitudinally, sloping 
to the lower occiput through 
the cerebellum, thus bisecting 
the organ of amativeness, c d. 

Five great leading poles were 
discovered, one very splendid 
and powerful at the center of 
the brain in the third ventri- 
cle, one each side of tlie fore- 
head, a by constituting the two 
sides of Causality, tlie central 
reasoning function, and one 
in each portion of the cerebel- 
lum, constituting Ama- 
tiveness, or the function of 
procreation and certain motor 
impulses. Minor poles were 
also discovered in each of the other organs of the brain, between 
which and the great central pole were constant radiations. The 
outer convolutions of the brain in which the organs are situated, 
are reddish gray, the inner mass of the brain is bluish white, a'lid 
has a vast number of fibres or strim which radiate outward in all 
directions, as conducting lines doubtless for the interior ethers, 
and the third ventricle at the center is also bluish white, which 
according to the laws of chemical affinity must cause an admira- 
ble harmony and activity between this center and the reddish 
gray matter of all the organs in the outer brain. The anatomy 
of the brain shows that there are special striio radiating from 
the front brain corresponding to the organ of causality, and 
others corresponding to the organ of amativeness. The two 
stars between the organs of amativeness in the cerebellum, 
were seen by the ^clairvoyants to have much to do in regu- 
lating the motions of the body in harmony with the discov- 
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erics of physiologists, though not the only ones that operate 
thus. 


c 




d h o 

♦ 

Fig. i<;3. A magnetized Steel Disc sprinkled with Iron Filings. 



2. This system of the brain in which five leading centers 
were discovered ]:>oth in its physical structure, 
and in its luminous radiations, was shown to be in 
harmony with the forces of inorganic nature by 
Dr. Sherwood, as follows ; — “ This was seen to 
be an extraordinary number and arrangement 
of the poles, as we have been accustomed to 
the num1:)er and arrangement of two poles only 
— of a positive and negative pole. Wc must 
therefore sec whether the magnetic forces would 
of themselves, without artificial aid, produce five 
poles in this order of arrangement, and for this 
purpose we may use a circular plate of steel 
which would correspond with a middle horizontal section of the 
brain. A circular saw plate eight inches in diameter, and the 
tenth of an inch thick, with a hole in the center of one inch in 



Fig.v 194. Oeo. 
Combe. The Fhiv*- 
nologist, represent- 
ing the Location ol 
Causality on the 
Forehead. 
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diameter, was accordingly subjected to actual experiment in the 
following manner ; 

The middle of the plate or disc was carefully let down in a 
perpendicular direction on the middle of the positive pole of the 
galvanic battery, and after having remained there a moment, was 
raised from its position in a perpendicular direction, turned over, 
and the opposite side of the plate placed upon, and then removed 
from the negative pole of . 

eter, and always with the X 

same result. Tt may there- 

fore be inferred to be l<>7»nn A. Third yentricK* ; I, i. C.nMt SupcM-ior (lan- 

ulia ; (iveat Inferior ( ian^lia ; Intorioi of I'ourth 

constant. It })rcsents one Ventricle; I, Medulla Ohlon-ata. ‘ 
large and strong pole i:i 

the center of t!ie jdate, and four smaller and weaker polds in 
the circumference, like those in the brain. 

On apjdying the dipping needle to tliese ])oles, that in the 
center and those in the circumference at rr were found to be 
])ositive, and those at <^ 4 / negative pofes. When, liowever, the 
order of magnetizing on the different poles of the battery was 
reversed, the character of the j^ole in the center was changed 
from a posidvc to a negative pole, and the positions of the posi- 
tive poles in the circumference were also changed ; the [)ositive 
occupying the positions of the negative, and the negative those 
of the positive poles.” 

This last arrangement would be an exact representation of the 
poles of the brain as seen by the arrows in fig. 192, although the 

3 ^ 
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great central pole must combine the character of both the posi- 
tive and negative conditions, as it receives forces from all 
quarters internally, and radiates them to all quarters externally. 
Fig. 195 shows two radiating centers BB, with striations in all 
directions, situated in the anterior portion of the brain ; also the 
two centers of physical life CC situated in the cerebellum, to- 
gether with the location of the third ventricle A, etc. , 

3. The Poles of the Body, Dr. Sherwood had a lady, who 
had been blind from her infancy, examine the whole system 
while in the somniscient state, as he calls it. Me says her “ex- 
traordinary revelations excite the greatest astonishment among 
anatomists and physiologists,” and she could not have read Dr. 
Sherwood’s mind for she had her own positive vision of the in- 
terior parts of the body more clearly even than could be im- 
pressed upon her by those present, and sometimes differed from 
them and taught them. She could see the five leading poles of 
the brain, could see lines of light running along the nerves, 
could see bright spots or poles in all the ganglia and in all the 
organs of the body. What was curious was the fact that she 
would send fresh illumination into an organ by placing her own 
fingers over it and by getting Dr. Sherwood to place his fingers 
over certain parts of the spine which had nerve connections 
leading to it. Thus when she was asked to examine the 
left lung and heart, she placed Dr. Sherwood’s hand “ on 
the left side of the space between the last cervical and first 
dorsal vertebra,” and then her own hands over the front of 
the^cliest. To examine the liver she would kindle the interior 
light so that she could see it the better by placing the Doc- 
tor’s hand “ on the right side of the space between the 
seventh and eighth dorsal vertebne.” Another lady examined 
the poles of the body clairvoyantly “ with precisely the same 
result. She confirmed in the most minute manner the num- 
ber and situation of the poles in the brain, lungs, heart, 
stomach, pancreas, plexuses, mesentery, liver, spleen, kidneys, 
uterus, ovaries, tongue and orifices, and the connection between 
the left kidney and spleen, and also the connection between 
the uterus and breast, etc. Mr. Sunderland then commenced an 
examination of the joints of the limbs and spine, each of which 
she said had too poles, the one for extending, the other for 
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flexing the body and limbs, when he commenced demonstrating 
the fact, by exciting the different positive and negative poles 
of the elbow joint, situated at the points of the insertions of 
the muscles, one near the upper and the other near tlie inner 
side of the condyle of the humerus, when she would extend and 
flex her arm alternately by exciting in the slightest manner the 
differeiK: poles.” 

‘‘ He then held the point of a pen-knife near the organ of 
Causality, on the right side, when she began to move her head 
from it. lie then held it near the same organ on the left side, 
when she began to move her head toward it, and on inquiring 
the cause of her doing so, she answered. ' Tt pulls, oh ! take it 
away.’ He then held the point of the knife near the organ of 
amativencss on the right side when she again observed ‘it pulls.’ 
He then held it near the same organ on the left side, when she 
soon began to move her head from it, and on inquiring why she 
did so, slie observed, ‘ it pushes.’ ” 

This confirms the statement which I have already made that 
the forces sweep into the ])rincipal brain from the left side, 
which thus by their suction drew her head forward in a way to ‘ 
make it pull, while they pass outward at the right side in a way 
to make it push. In the back part bf the small brain, called the 
cerebellum, the forces move in just the other way. The doctor 
has well represented these currents by the- direction of the 
arrows in fig. 192. I will now quote Dr. Sherwood’s synopsis of 
the number of the poles in the different organs as signified by 
these young ladies, and also as signified by two boys and one 
young lady examined by Mr. L. N. Fowler, the Thrcnologist, 
while they were in the somniscient state. 

Number of Laro^c Poles in the Ori^j^ius. — Train, 5 ; eyes, 2 ; 
ears, 2 ; lungs, 2 ; heart, 5 (like the brain) ; stomach, 2 ; liver, 

2 ; spleen, 2 ; pancreas, 2 ; kidneys, 2 ; bladder, 2 ; uterus, 2 ; 
ovaries, 2 ; vagina, 2 ; breasts, or mammae, 2 ; solar plexus, 2 ; 
mesentery, 2. 

“ The Orifices have each one large pole, namely : — d'ongue, 

I ; larynx, i ; pharnyx, i ; cardiac orifice of the stomach, i ; 
pyloric orifice do., i ; ileo-coecal valve, i ; anus, i ; and i in 
each convolution of the intcstinc.s. 

The Gmii^lions of Vegetative Life, or those connected with 
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the great sympathetic nerve, including those of the solal* plexus, 
have each one small pole. , 

‘‘ The Ganglions of Phrenic Life, or those of the brain and 
cerebellum, including the olivary bodies, and ganglions of the 
spinal nerves, have each onQ, small pole. 

“ Secreting Sj/sthn. — The lymphatic glands of this system, 
including those of the mesentery, have each one small pole. 
These poles arc alternately negative and positive, and not only 
secrete a fluid in these glands, but change its negative and posi- 
tive character alternately, and at the same time attract the fluid 
secreted along the lymphatic vessels to the heart. 

^'Excreting System. — There arc no poles discovered in- the 
mucous glands of the mucous membranes or in the skin, in the 
somniscient state, but numerous nerves are seeii to terminate in 
these membranes and in the skin. 

The Convolutions of the Praifi, or phrenological organs, have 
each one small pole/’ 

4. The Direction of Human Polarization. Faraday says man 
is diamagnetic, i.c. if Ins body should be suspended from a pivot 
, between the poles of a great horse-shoe magnet, it would not 
arrange itself in the magnetic meridian, with the head at one 
pole and the feet at the otlfer. but at right angles to this direc- 
tion, or in the magnetic equator. This would show that the 
strongest forces are transverse and agrees with Reichenbach and 
with my own experience, the front and right side being positive, 
while tlie back and left side are negative. Slierwood thinks the 
lines of polarity in man arc between the head and feet. That 
there are such lines is doubtless true, but the transverse lines 
seem the strongest and are very distinctly indicated by the 
opposite poles of color. ^ We have seen that the lower occiput 
reverses the order of currents which prevail in the front head, the 
influx or negative currents being at the right, and the efflux 
currents at the left. This may occur from the fact that the 
right and left hemispheres of the brain decussate at the region 
of the pyramids {corpora pyramidalia) and carry some of their 
influences to the cerebellum. The legs have been compared to 
a horse-shoe magnet, the positive pole of which is at the right 
foot ; the arms to another magnet, with the positive pole at the 
right hand, while the fingers of each hand and the toes of each 



THE INTERIOR MACHINERY OK LIFE. SOI 

foot co^i^titute a series of magnets. Thus the human body is 
diamagnetic as a whole, but magnetic in its parts. The fact that 
the heart is located somewhat towards the left part of the body, 
may have had an influence in bringing the red thermal light on 
the left and the electrical colors most strongly to the right. On 
account of the polarization of these different magnets of the 
body many sensitive persons find that they cannot cross their own 
hands or legs without interfering with the regular play of forces 
and causing uneasy feelings. Rcichenbach states that M. Schuh, 
a physicist of Vienna, will have a headache if he puts right and 
left hands together a few minutes, while some arc so feeble and 
sensitive as to go into spasms when hands and feet are crossed. 

5. Muscular Actio?i. Physiologists are much puzzled by the 
fact that nerves of motion, or those that act upon the muscles, 
and nerves of sensation which carry the vital ethers towards the 
brain, are composed of exactly the same material. The etherio- 
atomic law makes this clear, and shows that the same material 
can conduct both the thermal and electrical forces, and also the 
same kind of forces both ways, and as the nerves arc but the 
wires which connect the different poles of a battery, the j)rinci- 
pal effects which are communicated through them depend not on 
the conductors but on the elemeijts and forces at each end. 
Thus if the reasoning forces of the front brain in which motor 
nerves arc in predominance should decide to close the fingers, 
they can instantly, by causing an explosive action at the poles, 
send an electrical force through the motor nerves which connect 
with the flexor muscles and it will cause these muscles to c^)n- 
tract and bend the fingers. Why will it contract the muscles ? 
Because it is electricity, not the coar.ser grade, but vital elec- 
tricity, for every grade of electricity is contracting in its nature. 
To intensify this electrical action all muscles are provided with a 
mucous membrane and a serous membrane, the former having a 
predominance of alkali, the latter of acids, and both acting as 
the opposite plates of a galvanic battery, the blood being the 
connecting fluid. At the same time the brain sends down a 
thermal force to the extensor muscles on the opposite side of the 
fingers which, of course, causes them to expand, as all thermal 
action is expansive. This point will be explained more in detail 
in a future work on Human Development. 
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XVII. Processes of Mental Action. 

I. Thought and Feeling. Wc have already seen that thoughts, 
emotions, etc., cause a great rapidity of action among the 
ethers of the brain, thought sending its blue radiations, love 
its red, etc. This by no means signifies that vve can see thought, 
but simply the action of some of the coarser ethers Avhich its 
processes awaken, and demonstrates also that no mental action is 
possible without motion, or in other words without some active 
instrument through which it works. Dr. Sherwood’s somnis- 
cients saw streams of light going to and from the great central 
pole of the brain while thinking, and also lines connecting with 
each other. The outward world radiates its light, including col- 
ors, forms, sizes and motions upon the mind through the eye, its 
voices, tones and sounds through the ear, and many of its subtler 
forces directly into the brain itself. These may be supposed 
to pass on to the central pole and by that be reflected to all 
quarters of the brain, so that each faculty can take cognizance 
of them and pass its appropriate verdict. Suppose for instance 
a choice stone has been discovered. Its image is carried first to 
the retina, then modified and carried to the central pole, then 
reflected to the various organs or gray convolutions of the outer 
brain for them to pass their decision upon it, such as that of 
P"orm which takes cognizance of its shape, and Color which dis- 
criminates with reference to its tints and hues, and Acquisitive- 
ness, which considers its value as a possession, and Ideality 
wlfich considers its beauty, and Comparison which measures its 
c[ualities with other similar substances, and Causality which 
traces out its origin, laws of formation, etc., and llencvolcnce 
which asks what good can be done with it t and so on, the fine 
ethers echoing and re-cc^ioing from center to circumference, and 
from circumference to center of the brain, and making their 
impressions on the inner tablets of the mind just as really as 
impressions can be made in plaster of Paris. That this play of 
mental forces has a reactive effect on the whole system is too 
well known to need illustration here, as physiology shows how 
the fibres of tte nerves pass through the medulla oblongata and 
elsewhere to the heart, lungs, stomach and all the other viscera, 
producing sometimes an animating and sometimes a depressing 
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effect, 4¥^cording to the nature of the force communicated. 
Persons of violent impulses will frequently have the lower and 
back brain in such a hot and perhaps diseased condition as to 
radiate their ethers powerfully over the front and upper brain, 
and thus becloud and overpower the voice of both reason and 
conscience in case of any excitement. Such are not to be 
cured by severe means, but by remedying the physical and psy- 
chological causes of the difficulty. We need fewer prisons and 
more institutions that shall combine the character of a ivork- 
honscy hospital and school in one, for sick minds should be treated 
as tenderly as sick bodies, if we are ever to save the world, or in 
other words, sick minds always include sick bodies, or imperfect 
bodily conditions, for we cannot have a thought or an aspiration, 
or even an inspiration while in this life, without using a physical 
brain and physical aura as the negative instruments. 

2. Psychoinetryy sonl-mcasuringy is a term adopted by 

Dr. J. R. Buchanan over a third of a century ago. It recognizes 
the fact that all things radiate their own character upon all 
surrounding objects so that sensitive human beings can often 
describe them minutely. Thus Prof. Denton gives an account 
of two ladies who, on holding a piece of matter from the ruins 
of J^omj)ei, saw belching fire and sinoke and seemed to be almost 
frightened at the excitement and turmoil which was indicated 
thereby, and this when the object was covered \vith a pa[)er and 
they were entirely unconsious of where it came from. Dr. 
Ihichanan lias shown in many cases in his lectures before med- 
ical classes, how drugs merely held in the hand, will jiroducc^the 
same symptoms on most persons that they would if taken inter- 
nally, only in a milder form, and has found in very many places, 
persons sufficiently sensitive to read the character of another 
from an object which they have handled, especially from a let- 
ter which they have written. Bayard Taylor, the celebrated 
American Traveller, who has had a vast experience in observing 
mankind, writes as follows to the Cincinnati Commercial, of Mr. 
Brown, the Mind-reader : “ Mr. Brown, is giving what he calls 
‘ mind readings ' at Chickering Hall. It is nothing but a 
marked instance of natural clairvoyance — a power which, in 
greater or less degree, is known to at least one-tenth of the civ- 
ilized human race. But the materialistic philosophers are bent 
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upon giving a purely materialistic explanation of the phenomena ; 
and it is curious to what incredible lengths they go, in order to 
avoid admitting the existence of a ‘ spiritual sense/ The last 
explanation is that Mr. Brown is a ‘ muscle reader ’ — that is, 
that he detects from the muscles of the face the particular 
thought, name or object in the mind of the person which he 
professes mentally to read. This is very much like inventing a 
miracle to account for a natural occurrence. I see nothing ex- 
traordinary, or even unusual, in all that Mr. Brown does. In him 
the sense is more finely developed, but tens of thousands have 
it in common with him. 1 know an artist, who, with bandaged 
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eyes, and a letter in a blank envelope placed between his two 
hands, will presently describe the character of the writer. In 
one instance, one of his own letters was thus given to him, and 
the result was such an astoni.shing, unconscious revelation of 
himself, his weaknesses find faults of character, that the experi- 
menter hastily removed, the letter, feeling that he had com- 
mitted a wrong.” I see by our New York papers that Mr. 
Brown, while at Chickering Hall, on Fifth Avenue, has lately 
shown his ability to find any object, secreted as carefully as 
possible, without leading by the hand the person who has hidden 
it, and has thus ^ taken the last plank of the carpers from under 
their feet. 

3. Vertical Section of the Brain, While fi^. 192 gives a 
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general plan of the lateral radiations of the brain, fig. 196 gives 
a vertical section of the brain through the reddish gray convolu- 
tions, the bluish white interior portion, the great inferior ganglion 
in the cavity of the third ventricle 0, the cerebellum with its 
arbor vitre, the cerebellar ganglion i, and the medulla oblongata 
constituting the upper end of the spinal column. The convolu- 
tions of the brain here given, representing the functions of intel- 
lect, sentiment, etc., are as follows, according to the usual plan, 
which differs somewhat from Dr. Buchanan’s nomenclature : — n. 
Amativeness, or sexual love ; 2, Philoprogenitivencss, or love 
of offspring ; 3, Inhabitiveness, or love of home ; 4, Concentra- 
tiveness, or power to concentrate one’s thoughts and forces ; 5, 
Approbativeness, or love of approbation ; 6, Self-Esteem, or 
dignity of self ; 7, Firmness ; 8, Reverence, or Religious and 
Spiritual Aspiration ; 9, Benevolence; 10, Human Nature; ii, 
Comparison, or faculty of seeing analogies, etc.; 12, Eventu- 
ality, or power of observing actions and events ; 13, Individuality, 
or faculty for observing individuals and existences ; 14, Lan- 
guage, or power of remembering words. This, when large, 
pushes the eye outward and gives it a full appearance. Caus- 
ality is on each side of ii, or Comparison. Thus we see that 
these striations extend in every direction and connect with 
the external brain on a beautiful law of unity and diversity. 
But there are many other series of striations and modifying 
portions of the brain which cannot be shown in the cut. 

4. Gray and White Brain Substance. Dr. John Hughes 
Bennett, F. R. S. E., speaking of the white matter of the braiy, 
says : — “ On carefully examining a thin section of this structure, 
prepared after the manner of Lockhart Clarke, and steeped in 
carmine, the white substance in the adult may be seen to be 
composed wholly of nerve tubes. These become more and 
more minute as they reach the gray matter of the convolutions, 
and are gradually lest in it. * * * The gray matter evolves 
that force or quality which is essential to mind, and the condi- 
tions necessary for this are evidently connected with the molec- 
ular and cell structure. The white matter, on the other hand, 
conducts the influences originating in, and going to, the gray 
matter.” {Clinical Lectures, p. 139.) . 

In the foregoing excellent remarks the learned doctor has 
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evidently omitted a very important factor connected with the 
intellectual processes, as the gray nerve cells alone cannot 
“evolve the force necessary to mind,” or to sensation. He 
might have received a very valuable hint from the following, 
which I quote from Dr. Sherwood’s work : — “ On a third exam- 
ination in the same somniscient state, Mr. Sunderland inquired 
what she felt with, or what the sense of feeling was in ; whether 
in her skin, flesh or bones ; when she answered, * No, ‘ it is not 
in either of them.’ What then do you feel with ? ‘ I don’t know.’ 
I then took hold of her hand, and when pinching one of her fin- 
gers inquired, where docs the sensation of pinching go to ? ^ It 

goes along up my hand and arm to my head.’ How do you know 
it goes there ? ‘ Because I can see a motion along the nerves 
from the pole where you are pinching my thumb to the brain. 
How can you sec a motion along the nerves ? ‘ Because it is 

lighter where it is moving along.’ What part of the brain does 
the sensation go to? ‘To the middle of the brain, I believe.’ 
Well, the magnetic forces move along the nerves as you have 
before described ? ‘ Yes, they do.’ Are not the sensations, then, 
in those forces ? ‘ Yes, to be sure they are.’ ” Even this idea is 
not quite exact, as sensation docs not come from the magnetic 
forces alone, nor from the brain cells, but from both combined. 

5, Special Organs for Special Mental Qualities. The follow- 
ing is from a lecture of Prof. Agassiz, and is in harmony with 
the opinions of many physiologists of the day : — “ The attempt 
tc localize the mental faculties of men and animals, to connect 
them with the superior organization of special parts has failed.” 
It is supposed by Dr. Brown-Sequard that there arc no special 
organs for special mental characteristics, any more than the bot- 
tom of the foot can be called the tickling organ. On this prin- 
ciple a man might have a magnificent dome of thought in his 
front brain with expansive brows and forehead like a Lord Bacon 
or Daniel Webster, and it would have no more significance than 
the low sloping forehead of an idiot, which would be contrary to 
all human observation. To say that the mind, whose more im- 
mediate realm is the brain, has no special organ for reasoning 
with, or for perceiving, or loving, or calculating with, is on a par 
with saying tliat we can walk without legs, or see without eyes, 
or hear without ears. Such is the logic, such the exactness of 
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our men of exact science. Phrenology, of course, is too vast a 
science to have all its details perfected, and like all other depart- 
ments of human knowledge, must exhibit many imperfections and 
seeming inconsistencies until the forces of life are more widely 
understood, but its fundamental principles must be eternally 
true; and its leading details must also be correct ; ist, because 
our principal phrenologists have examined multitudes of cases 
and gWtn their characters minutely while blindfolded ; 2dly, the 
color radiations already described show the variety of powers 
and qualities in different parts of the brain, and these colors 
just harmonize with the leading qualities of the brain as dis- 
covered by phrenologists ; 3dly, all organs of a sensitive brain 
can be charged with the hand or otherwise, and the subject, 
without knowing anything of the organ so charged, will manifest 
its especial quality in the most unmistakable manner. We have 
already seen how a lady was brought to an insanity of hunger 
by touching Alimentiveness, and thrown into convulsions of 
laughter by charging Mirthfulness, and how Dr. Buchanan, in 
the presence of Bryant, the poet, and others, could produce any 
mental phenomena he chose by charging different portions of 
the brain. Dr. Ashburner would arouse uncontrollable passional 
impulses, even in ladies, while in somniscence by touching Ama- 
tivencss with the pointed (warm) end of a crystal, while he could 
immediately change the feelings by presenting the blunt or elec- 
trical end to them. I once placed my hand over the religious 
and spiritual portion of a young man whom I had in a magnetic 
state, and he uttered a rapturous exj)ression ending with a pro- 
longed “ oh ! ” He saw visions of sublimity and unutterable 
splendor, but soon his spirit seemed to be so abstracted from 
the body that he was sinking into a death-like stupor, which I 
immediately ended by removing my hand, and making upward 
and outward passes. The late Dr. Elliotson, some years ago, 
read before the Phrenological Society of London, an account of a 
young lady, wholly ignorant of phrenology, who, when mesmer- 
ized, pointed out the different parts of the brain in which she 
felt anger (destructiveness), kept a secret (secrctivencss),/^// hun- 
ger (alimentiveness), etc. I will quote some of the account : — 
Upon my exciting her organ of tune, she said, ‘ That makes me 
feel so very cheerful — it makes me feel like hearing some sing- 
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ing.’ I requested her to sing. She persisted in asserting her 
inability until I energetically excited sclf-cstcan, when she said, 
‘ ril try,’ and she forthwith hummed an air. When her organ of 
Color was excited (in nearly the middle of each eye-brow), she 
exclaimed with animation, ‘ Oh, oh ! I see green, yellow, purple, 
etc., such beautiful colors.’ If when she was unable to distin- 
guish an object, I excited individuality ^ she instantly perceived 
it distinctly. The organ called ivit, or mirthfulncss, being excited, 
she fell into a continuous fit of laughter, exclaiming as well as 
she could, ‘ I shall die of laughing.’ Upon exciting her organ 
of destructiveness, her whole aspect and tone gradually under- 
went the most marked change ; the ‘ milk of human kindness’ 
gradually turned to gall and venom ; she pouted, frowned, threat- 
ened, stormed, clenched her fist, and finally became exasperated. 
Thinking I had gone far enough I breathed upon the organ * to 
reduce its activity, and she very soon became calm, losing every 
symptom of anger.” The experimenter in this case was a Mr. 
Gardiner. Under the light of such facts, and of many others, of 
a physiological and psychological nature, which cannot be men- 
tioned here, the arguments in favor of this science seem irresist- 
ible, and of vast importance, as it opens up the true science of 
man, and shows how to develop human life on a grander scale. It 
is a wonderful key to the insanities and idiosyncracics of mankind, 
as it is plain to be seen that when some phrenal organ or bodily 
organ corresponding with it, becomes over-excited or diseased, 
there must at once be that overaction of the mental forces devel- 
oped! by it which constitutes a grade of insanity : if the organs of 
the front brain be demagnetized by passing the currents away 
from them it develops a temporary idiocy — if other parts of the 
brain are treated thus, the conception becomes strangely per- 
verted. Dr. Sherwood and Rev. La Roy Sunderland witnessed 
the case of a mesmerized lady in New York, who, when was 
charged and reverse passes made over language, could give the 
music, but no words, and forgot even her own name ; but when 
language was charged and tune demagnetized, she remembered 
the words but not the tune ; when eventuality was demagnetized 
she forgot all events, even her own age. 

* A breathing which resembles blowing, is electrical and calming in its nature 
while a gradual emission of breath near a person is warming. 
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VIII. The Organ of this Higher Vision. 

1. That odic and psychic colors and objects may be seen by 
some other faculty than the outward eye must by this time be 
sufficiently-^ established for most reasonable persons, and this 
must be accomplished by means of a different grade of light 
from that which illumines the external universe. If the follow- 
ing idea is sufficiently remembered it will save a great deal of 
trouble and many mistakes : — No grade of vision can ever be 
accomplished without an eye to see with, or without light adapted 
to this eye. We have seen in Chajiter h'irst, III, that the unity 
of law is everywhere so complete that we are safe in judging 
of the unknown by the known, and hence our rule. But nearly 
all persons treating of this superior vision liave been misled 
in this matter, and the fact that so many scientific minds 
have wandered off wide from all fundamental law, led me to 
try to ascertain, in the beginning of this work, what are the 
great basic principles that rule immutably in nature. Writers 
will constantly affirm that the well known Seeress of Prevorst 
could see with the pit of her stomach, and Dr. Gregory, of 
Edinburgh, says that Clairvoyants sometimes see with the 
epigastrium, toj) of head, occiput, lingers and even toes.” That 
these great luminous centers' where tlie nerves are so abundant, 
act as windows for admitting this finer light and conducting it 
to the inner vision at the brain, is no doubt true, but it would 
be a most useless thing and a vast waste of material to have 
eyes with their almost countless parts all over the body wfierc 
more necessary organs are required. Sui)pose I view the 
moon through a telescope 20 feet long; the act of vision 
docs not occur at the end which receives the light, but 20 
feet away from it where my eyes are. 

2. But what is the location of these interior eyes ? And 
if a man possesses a finer interior eye he must naturally possess 
interior cars and all other parts of the body. Is not this the 
logical sequence of tliis admission.^ Have we not seen that 
there is a grander universe within the universe, and has not 
St. Paul spoken of “a natural body” and “a spiritual body ” 
And have not many persons been conscious of a second self 
which at times could look down upon their outward body 
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Varlcy, the eminent English Electrician, once did this, and 
the doctrine of “ the double^' so well known in Germany under 
the name of “ Ddppclgangers'''' argues in this direction. In my 
own experience I have met several who at times have been able 
to look upon their own bodies which were lying near^ them, and 
occasionally have found difficulty in re-entering them. These 
would be connected by shining life-cords with their own Jbodies, 
and sometimes would sec the indescribable radiance of the 
inner world. Dr. Cleaveland, of Providence, in the translation 
of Delcuzc, speaks of a carpenter who fell from the staging 
of a building to the ground. “ As I struck the ground,” said 
he, “ I suddenly bounded up, seeming to have a new body, and 
to be standing among the spectators, looking at my old one. 
I saw them trying to bring it to. I made several fruitless 
efforts to re-enter my body, and finally succeeded.” (p. 367.) 
Is not this a most cheering thought, giving tokens of the 
immortal life and of a more beautiful existence to those who 
have become innately beautiful? Our outward flesh easily 
becomes corrupt or worm-eaten, and at death is disintegrated. 
Put this inner body is finer than light itself or any known 
ethers, and having no elements of decay in it must continue 
to live. The materialist says that thought and mentality are 
absolutely impossible without a physical brain to think with. 
Well, I am not denying their proposition. Here is not only a 
brain but a whole body which are material in their nature, 
although of a very refined materiality, but still back of these 
mus^ be the animating spirit itself. So that we have this 
finer eye about at the same point as the outer eye, only perhaps 
a little farther within, and the same with the other organs. 
This will account for the fact tnat so many persons who have 
had a leg or arm amputated will still continue to feel pains 
at times in the toes or fingers whose coarser counterpart is 
absent. 

3. H. Helmholtz, Professor of Physics in the University of 
Berlin, and one of the eminent names of Europe, is an illustra- 
tion of how weak in philosophy a man may sometimes be who 
is very skillful. in science. He uses the following language 
in a lecture delivered at P'rankfort and Heidelberg: — We 
know that no kind of action upon any part of the body except 
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the eye, and the nerve which belongs to it, can ever produce 
the sensation of light. The stories of somnambulists, which 
arc the only arguments that can be adduced against this belief, 
we may be allowed to disbelieve.” Certainly ! The learned 
fTofessor qiay be allowed to disbelieve in the existence of the 
Rhine, or any other^immutablb fact of nature, if he choose ; but 
as long, as this river will continue to exist and roll on towards 
the sea, it would be unwise to do so. Should he attempt to 
walk across its channel under the impression that no water 
exists there, he might fall into great danger, just as he docs 
when he ignores these subtile forces of life which have such 
a bearing on all science, lie then proceeds as follows, which 
shows that he has already got into a very dangerous pathway 
of thought : ‘‘ But on the other hand, it is not light alone 

whicli can produce the sensation of light upon the eye, but 
also any other power which can excite the optic nerve. If the 
weakest electrical currents are passed through the eye they 
produce flashes of light. A blow, or even a slight pressure 
made upon the side of the eye-ball with the finger makes 
an impression of light in a dark room, and under favorable 
circumstances this may become intense. Under these 

circumstances, at least, there is. not the smallest spark of 
actual light.” If Professor Helmholtz had properly studied 
the work of Reichenbach, written in his own language, he 
would have seen that there arc hundreds of cases given in 
which sentitives could .see the odic light under the stimulus 
of electricity, friction, &c., with its flames, sparks, and snfoke 
as an actual entity, as real as the light of the sun. The fact 
that many persons can be stimulated to see these lights and 
colors by having their e}^s electrized or pressed, should not 
lead him to banish all perception of light from the earth in its 
objective phases, as we shall soon see that he does, but should 
make him understand that there is more light than he at first 
thought there was, for similar effects must have similar causes. 
I le then goes on to say that the “ most complete difference 
offered by our several sensations, that, namely, between those 
of sight, of hearing, of taste, of smell, and of touch, doc's noty 
as wc now scCy at all depend on the nature of the external object^ 
but solely upon the central connections of the nerves which are 
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affected. * * * These elementary sensations of color, can only 
be called forth by artificial preparation of the organ, so that, 
in tact, they only exist as subjective phenomeuay The Italics 
are mine. If all these sensations “do not at all depend on the 
nature of the external object,’* then a rose or a piec^^ of carrion 
arc alike to the sense of smell, pepper and sugar to the sense 
of taste, or the red and blue colors to the sense of vision. If 
the Professor had studied these fine laws of force, he might 
have ascertained the very laws of chemical affinity between 
the red light, for instance, and the nerve fibres which receive it 
in the process of sensation, and the entirely different chemical 
process between the blue light and the nerve fibres whicli 
receive it, and so with the other colors, which process will 
be treated of in the next chapter. He would see very clearly, 
too, that action and reaction being equal, the object acting upon 
the nerves of the retina, has exactly the same importance with 
reference to these nerves that the nerves have with reference 
to the object ; or, in other words, the nerves of sensation depend 
as much upon the nature of the object as the object docs upon 
the nerves of sensation. His theory makes the sensation every- 
thing, the object nothing, and tends directly into that system 
of idealism which pretty muoh annihilates the outward universe 
and sets up human consciousness as the all-embracing thing. 
Put we ascertain at once how he has been misled when he 
affirms that his opinions “ are clearly expressed in the writings of 
l^ocke and Herbart, and they are completely in accordance witli 
Kairds philosophy.” It is high time that these juere specula- 
tive systems of philosophy were laid on the shelf, and a .system 
founded on nature substituted in their place, so that science shall 
no longer be kept in the back-grouiUl. For other opinions on 
these matters, see Chapter Second. I will simply add that had 
I followed such principles I could never have discovered any 
laws of atomic action, of the chemical affinity of colors, or their 
therapeutical or other potencies, or a multitude of other things, 
for if I had believed that force or the perception of force “ does 
not depend at all upon the nature of external objects,” but 
rather upon something merely in the mind, I should have 
looked upon only one side of matters, and this is the best way 
to learn neither side correctly. Many of our .scientific men, 
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however, including* Helmholtz himself, are superior in practice 
to their theories, and so in spite of all deficiencies the world 
owes many great achievements to their discoveries. 

4. I must be pardoned for telling a little story at the ex- 
pense of these idealistic scientists : — 

Alphonso, a young man who was fond of philosophy, became 
quite Cjuamored of a certain silver-tongued reasoner by the name 
of Sophistes. 

“ My boy,” said the would-be sage as they met for conversa- 
tion, “ there is nothing but the immortal mind, nothing but the 
conscious ego in the wliole universe that has any real or absolute 
existence. Look at yonder sky. It appears to be a dome of 
blue sapphire, but go up into it, by means of a balloon, and the 
blue can never be found ; it is all delusion. In your childhood 
you were sure the rainbow rested on a distant hill, but when you 
chased it the whole thing turned out to be deception.’** You sa)’ 
that yonder rep cushion is green, d'hat is entirely owing to 
what kind of light touches it, for look, as I throw the light 
through a prism, and see how one part becomes red, another 
yellow, another violet, etc. Where, now, is your green f My 
friend, the color is ‘ all in your eye.’ If color is anything at all 
why cannot we photograph it } ” 

* A similar style of .sophistry was perpetrated In Dr. (leo. M. Heard in a lec- 
ture before a body of physicians in Xew Vork, in such language as the following ; — 
“ So far a.s the senses are concerned they deceive all of us every hour and every mo- 
ment. * * * The sight is on the whole tlic best of the senses, but in civilized lands 
only fools trust it. If any man wishes to blunder, let him open hi.s e\e and believe 
what he thinks he sees.” 'I'hal is the way a man rea.son>> wlio has a tlicoi y to hi ‘»vc, 
namely, that we should not reason inductively from facts aseerlaincd through the 
senses. 'The truth is that not once in a million times will a ])ers()n be deceived 
in reaching out the hand or foot to touch an object, but he will lind it just where 
it seencs to be. Animals are often still more acute in their pereei)tion, and thus 
vision is nc.xt thing to j^crfection in its accuracy, except when the eye is impcrtect 
or diseased. 

I 'Phis absurd argument has been advanced by eminent writers, but instead ot 
showing that light is a nonentity, it proves with especial force that it iiinst be a real 
substance that can thus rest upon and conceal the color beneath it. 

I One reason, doidnless, whv artists have not yet succeeded in [)hotogiaphing the 
chromatic colors in connection with their pictures, is hecause of the dynamic theory of 
force which, if true, would show the folly of attempting to photograph a nihility. 
Building on this theory, a New ^hnk paper has declared that color, not being a sub- 
stance, cannot, of course, be photographed, hence the u.sclcssness of trying. But we 
have seen in Chapter Fifth that it is a substance, and has been photographed imper- 
fectly already. 
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“ But,” interrupted Alphonso, are not metals, woods, liquids, 
etc., actual substances ? ” 

“ Put a powerful heat upon gold, silver, and platinum even, and 
* they can be vaporized and passed away from your vision forever.’^ 
“ And still their parts must continue in some form.*’ 

“ Do you not see that if these hard elements can be thlis 
dissipated and made invisible, it is quite easy to suppose ,^that if 
a heat sufficiently great wore brought to bear upon them they 
might be entirely annihilated ? Reasoning from analogy with 
these other so-called objects which I have just spoken of, it 
must be so, and in reality they are shadowy nothings. As colors, 
then, and solids and liquids have thus no fundamental basis of 
substance, the same is true of sounds, and odors, and heat, and 
cold, and everything in the realms of being. Intellect and sensa- 
tion and consciousness are the only entities and potencies which 
a philosopher can recognize. Does not Locke say that ' what in 
our sensation is heat, in the object is nothing but motion ? ’ Does 
not Count Rumford also prove that there is no such thing as 
caloric, heat being a mere motion ? Let us be keen enough, then, 
to rise above these phantasies and delusions around us, and dwell 
on the eternal rock of being within.” 

These and many other points were inculcated upon the young 
student, and he, becoming spell-bound by the teachings of Soph- 
istes, was impressed with the grandeur of being a philosopher and 
the folly of heeding the material conditions around him to such 
an extent that he concluded not to take any more food or drink. 
“ Siich things,” he said, would do for ordinary stupid mortals 
who know no better, but so long as he knew them to be mere 
shadowy nothing.s, what folly to pay attention to them.” His 
nuHto was, Be strong in immortal thoughts and control all 
surrounding conditions by the might of volition.” Reasoning 
thus, he became weaker and paler every day, and when his dis- 
tressed friends entreated him to eat he proved to them their short- 
sightedness and said that when he had brought his mind into 
harmony with surrounding motions and conditions he should be 
all right. He, however, continued to waste away, when a friend, 
by the appropriate name of Llewellyn, which interpreted means 
lightning, determined to break the spell that was destroying him. 
He made an arrangement to accompany Alphonso to see his 
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mentor Sophistes, whom the young man had pronounced one of 
the greatest of philosophers, quite able, as he felt sure, to wind 
up Llewellyn in five minutes. ‘'We shall see who will get the 
best of the argument,” said the strong man who, by name and 
nature, was charged with a good stock of the principle of light- 
ning. 

Havftig reached the room of the wonderful teacher, Llewellyn 
remarked to him that his young friend here had spoken of his 
remarkable wisdom, and that he was anxious to hear his explana- 
tion of that which we usually suppose to be matter. Sophistes 
felt flattered, and went on in his most eloquent style to demol- 
ish the whole external universe, leaving not a vestige of it 
behind. Alj)honso was pleased to see the wrapt attention with 
which Llewellyn seemed to swallow every word, and chuckled 
at the thought that he was already conquered. As Sophistes 
'was about finishing U]) his glowing exposition, a terrific explo- 
sion took place, seemingly under his chair, which made him 
spring out upon the floor in great alarm, with staring eyes and 
a flushed face, declaring that sojnebody was trying to blow him 
uj) with a bomb-shell. Alphonso, too, being in a weak state, * 
was very much frightened and rushed for the door. Llewellyn 
spoke up and said : “ Friends be calm ! 1 beg of you be calm ! 

I defy any bomb-shells to hurt me ! Have you not just proved 
irresistibly that sound is a nonentity, and heat a nonentity, or 
at most a mere motion, and that the thing which just exploded 
is really no thing at all ? Why, then, this alarm } You sur^dy 
believe your own theories ? ” 

“ Of course I do,” said Sophistes, “ but that was motion, a 
terrible motion, my dear Sir ! Can’t you understand me 

“ Certainly,” replied the man of lightning, “ and have been 
charmed ])y your beautiful language, but you see 1 am not in 
the least afraid of any motion so long as there is nothing to 
move. You have shown me very eloquently that what people 
call solids, liquids and gases arc really mere moonshine,' mere 
diluted nihilities, so of course the infernal arrangement that 
somebody placed under your chair could not hurt anybody, for 
there was nothing of it.” 

Sophistes tried to stutter out an argument and seemed quite 
excited, when Llewellyn exclaimed : Please be seated, my dear 
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sir, and I will show you by a practical illustration what a bound 
less faith I have in your philosophy. Have you a piece of gold 
coin, Sir ? ” 

Sophistes handed over a half eagle. 

Have you also a handkerchief with you ? ” ' 

Sophistes passed a neat white handkerchief to him. 

Holding them up, Llewellyn exclaimed : “Very pretty indeed ! 
I once thought they were real substances, but now I find out 
otherwise. What dreamers we all are, living in a vain delusion ! 
I don’t wonder you look with pity upon the great vulgar crowd 
who are ever clinging to the shadowy nothings around them as 
if they were something genuine. I used to think that heat was 
a severe reality, but now I find it is a mere matter of sensation, 
a subjective matter, being nothing but motion in the object. 
Now if 1 should throw this handkerchief into that fire, it would 
not give you any sensation of heat, and therefore there would be 
only some motion going on in the handkerchief, which, of course. 
Would not amount to anything, d'o ])rove it, I will try it and 
see,” at which the lightning man had the handkerchief in the 
fire in a twinkling. Its owner sprang forward with a groan and 
clasped the burning article, but not before some ugly holes had 
been made in it. His faceSvas as red as fire as he exclaimed : 

“ Sir ! are you crazy ? ” 

“ Well,” said IJewellyn with a puzzled look, “either 1 must 
be crazy, or you must l:)e, for there is a powerful objective some* 
thjng somewhere, else how could those holes have come ? T 
think I had better not make any more experiments, as I have 
had bad luck, and so I believe I will go home.” Saying this he 
started off and beckoned to Alphoivso to follow him. 

“ Ilut stay ! ” said .Sophistes, “ I will take that five dollar 
gold piece if you please.” 

“ Excuse me,” said the man of lightning, “ you have proved 
conclusively that gold and other solids are mere diluted moon 
shine, or in other words simply nothing at all. Since you know 
this to be the fact, and since my last experiment has shown me 
that there may be a reality in these objects, I will just take 
this piece alohg with me and see how it turns out.” 

“ Saying this he started out into the street followed by 
Sophistes, who cried “ Police ! Police.” A policeman immedi- 
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ately made his appearance. The reader, I presume, will perceive 
that Llewellyn had prearranged all matters, including the explo- 
sive, as well as the i)oliceman who had been informed of the 
programme. 

Explain this conduct, sir,” said the policeman to Llewellyn, 
with some show of sternness. 

“ Certainly. This is the explanation ; — 'Fliis gentleman is a 
philosopflcr^' emphasizing the word ])hilosopher — “ and he has 
proved to me very powerfully that gold and other substances 
have no real existence as distinctive objects — that they arc 
shadowy elements which may be dissipated, and conse([uently 
arc mere nonentities. Now T am not quite sure of this fact, and 
so I wish to take it home and experiment a little upon it. As 
he is sure that there is nothing in it, he certainly should not f s ! 
that he is losing anything. 

“ If you don’t consider that the gold is any special object,” 
said the policeman to Sophistes, “why do you object to his 
taking it } ’’ 

Sophistes quibbled some and .showexl much excitement, and 
vowed that he would not be robbed by wrong aj^plications of his 
principle. 

By this time Alphonse, who had been silent so long, be- 
came so indignant that he could hok\ in no longer. Rushing up 
to the sophist, he exclaimed : — “ Sir, your fine words turn out to 
be nonsense when put into practice. The truth is you and I are 
both fools, you a dishonest one from not acting u]) to your own 
theories, and I an honest one who have already starved rnysjjlf 
nearly to death as a proof of my sincerity. I shall hurry olf and 
get something to eat, for I feel now as though a good beef steak 
would weigh down a hundred of your arguments.” 

He was hurrying off, when Lie welly i> caught him and bade 
him wait a moment, as it was necessary for him to attend him 
and prevent his over-eating. Turning to Soi)hisles, Llewellyn 
exclaimed : — 

“ Sir, my purpose has been accomplished. 1 sliall trifle no 
more with this subject ; I came here to show this young man that 
a few simple facts would scatter your theories to the winds. So 
far as my methods have seemed rude, I beg your pardon, and my 
excuse is that when men wall themselves about with very absurd 
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channels of reasoning, they can only be liberated from it by some 
rather hot and explosive styles of facts. I have not had the most 
distant idea of wronging you, and now offer you the gold, which is 
one of nature’s eternal entities, and a dollar more to pay for the 
handkerchief destroyed. Let me beg you not to further mislead 
people’s minds by attempting to destroy tlie whole outward uni- 
verse, especially so long as you cannot prove that the most mi- 
nute particle of matter has ever been or ever can be destroyed.” 

These words were hardly finished before the indignant 
sophistical philosopher had withdrawn into the house and 
slammed the door. 

5. Does my reader say that the foregoing is an extreme view 
of things, and that such a philosophy has not been held by any 
one } Is it not the logical sequence of even the reasoning of 
Helmholtz, and especially of Kant and otiicrs whom he follows ? 
To show that the mystic schools of Germany go even beyond 
what I have represented, I will quote a little from Dr. J. R. Bu- 
chanan : — ‘Mvant, in opposition to the cosmologists, denied our 
ability to know anything of the world, or of being exterior to 
ourselves, because of the limitation of our faculties. He affirms 
that space and time arc mere conditions of oiir ozvji pcrceptivt^ fac- 
ultieSy and that if we would understand external objects we must 
conceive them independent of space and time ; and, as we can- 
not do this, we cannot know anything truly, but can recognize 
certain delusive appearances. ^ ^ ^ Fichte, equally absurd 
with Kant, decided, by a course of inconsequential reasoning not 
worth repeating in its jejune tediousness, that maji exists, but 
nothing else. The supposed reality beyond man (the universe 
and Deity), is merely derivative from man ; in other words, is 
merely an affection of our consciousnes.s. Of course, then, each 
human being must consider himself the universe, and all other 
human beings being an effect of. his consciousness, as he is but 
an effcction of their consciousness — which seems logically to an- 
nihilate the substantial existence of man, leaving only ideas. It 
was with reference to .such a philosophy that a Boston transcen- 
dentalist was said to have pronounced it very unphilosophical to 
saj% ‘ It snows,’ or ‘ It rains.’ It would be more philosophical 
to say, ‘ I snow,’ or ‘ I rain.’ * * * The next step in miso- 
logical absurdity is to deny, with Kant, the existence of time and 



THi: MEDICAL WORLD. 


319 


space, affirming that they appertain only to our minds. The 
next beyond Kant is to deny all perception, with Fichte and 
Schelling, and affirm that nothing exists but our own conscious- 
ness or thought. The very ultima thulc of absurdity is reached 
with Hegel in ignoring our positive consciousness of self and 
observation, to affirm a limitless consciousness — unlocaled, un- 
defined, and commingled with being and unconsciousness, in a 
tertium quid which defies description or even conception.*’ 
(Brittan’s Quarterly, July, 1873.) 

XIX. The Medical World. 

I. The lack of knoivlcdge of these Fine Foxes is constantly 
apparent in the medical profession. When they wish to get up 
an action in certain parts of the system, they know of no better 
way than to produce new diseases ii\ those parts, by blister- 
ing, burning with hot irons, leeching, lancing, drugging, using 
setons, etc. If they would keep up with the j)rogress of the 
day they would ascertain that counter irritation and counter 
diseases are generally unphilosophical, as passes and friction 
from a warm magnetic hand can draw the blood powerfully to 
any desired part of the body, or call it away from any part, 
and that in a way to cause no lopal harm but to animate the 
whole system. They should learn also that by means of sun- 
light, aided by lenses, as well as by electricity and water, they 
may in many cases produce the same result, and that without 
any severe after effects. More than this they would see that 
the barbarous practice of transfusing blood from a living hitman 
being or animal into the veins of a patient, is far less scientific 
than the transfusion of p.sycho-magnetism and \'ital magnetism 
through the whole nervous system, and thence through the 
whole vascular system, by means of vvTiich a pure and fine flow 
of blood can be developed on natural ])rinciples, and the life 
forces made strong from the very foundation. If you tell them 
about this higher science of life, these diviner essences of 
power, they cannot see them or clasp them in the hand as they 
can drugs or lancets, and so very many of them will pronounce 
such methods quackery ” or ^'‘fanaticisms They however 
seem to be so afraid of the rising power of these “quacks,” and 
are so anxious to protect the interests of the fcoph\ which 
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expression being interpreted means the medical people, that 
they will sometimes raise heaven and earth to have laws en- 
acted against allowing them to practice until they have passed 
through the same false systems of collegiate medical training 
as themselves. These quacks cure thousands of cases that 
baffle the power of drugs and surgery, and I could fill large 
volumes with their achievements which would be considered 
almost too remarkable to be credited. I am no advocate of 
ignorance and would glory in a true system of medical educa- 
tion founded on nature’s higher methods, but an ignorant healer 
who deals with the fine forces will in most cases do more good 
and less harm, than a so-called leaiiicd physician who practices 
only %vith the coarser elements. I will quote a very few of 
the admissions of eminent physicians themselves, as the best 
proof that the cruder elements of nature are not suited to build 
up so refined a being as man, and also to show that those who 
build so much upon such forces, are quite conscious of their 
failure in arriving at the true elements of power, or in attain- 
ing to a scientific basis of cure : — 

“ Our remedies are unreliable.” Valentine Mott, M.D. 

“ Of all sciences, medicine is the most uncertain.” Dr. Willard Parker. 

I have no faith whatever in our medicines.” Dr. Bailey. 

** Medicine i.s so far from being a science that it is only conjecture.” Dr. /C7>ans. 

** Mercury has made more cripples than all wars combined.” Dr. McClintock. 

“So gross is our ignorance of the physiological character of disease that it 
would be better to do nothing.” Dr. Mapendie. 

“ Digitalis has hurried thou.sands to the grave.” Dr. Hosack. 

“Ulisters nearly always produce death when applied to children.” Prof. (\ 
Gilmifn, M.D. 

“ Drugs do not cure disease ; di.sease is always cured by the vis medieatrix no- 
time'' Prof. J. M. .Smith, M.D. 

“ Opium diminishes the nerve force.” Dr. Davis. 

“ The older physicians grow, the more skeptical they become to the virtues of 
medicine.” Dr. Straens. 

“The action of remedies is a subject entirely beyond our comprehension.” 
Prof John B. Beck, M.D. 

“ I fearlessly assert, that in most cases the patient would be safer without a 
physician than with one.” Prof Ramage, M.D., F.R.S. 

“ Let us no longer wonder at the lamentable want of success which attends our 
practice, when there is scarcely a sound physiological principle among us.” Dr. 
Magendie. * 

“ The science o^ medicine is a barbarous jargon, and the effects of our medicines 
on the human .system arc in the highest degree uncertain, except that they have 
already destroyed more lives than war, famine and pestilence combined.” Dr. John 
Masot} Good. , 
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The uncertainty and failure signified by the above expres- 
sions of high toned and honest physicians must ever con- 
tinue until men shall learn the dual relations of matter and 
force, the law of atoms and ethers, and through them the prin- 
ciples of chemical action as applied not only to the coarser 
elements of External nature, but to the finer physiological and 
psychological phenomena of man. I do not protest against 
medical ^science, but against the lack of science, and against 
that arbitrary .spirit among the lower ranks of our medical 
men which would make laws to fine and imprison all who 
practice on a plan different from their own, although their 
own is admittedly very imjx’rfect, while the men whom they 
would enchain might prove to be the Galileos and Harveys 
of a new and grander medical dispensation which shall yet 
give joy and power to the world. The intelligent people of 
Massachusetts have triumphantly defeated the attempt to 
enact these despotic laws which would crush out the freedom 
of the people to choose their own medical advisers. On the 
same principle they should make laws to determine what 
clergymen, wliat teachers, what merchants should be em- 
ployed, what churches should be considered safe to attend 
and what style of schools should be allowed, and having thus 
])iit the people in swaddling clothes as being incapalde of 
.self-government,, should appoint guardians over every family 
to tell them what they may graciously be allowed to eat, 
drink, or wear. The laws of Illinois and California on this 
subject, are a disgrace to those States, and even those »of 
Ohio, New York, and some other States, thougli of a milder 
type, show that their people have not been sufficiently acute 
in their perceptions, or manly in their love of liberty, to 
prevent their legislators and designing jffiysicians from getting 
the advantage of them."^^' In making these remarks I am not 
condemning all physicians by any means, for very many of 
them are grand men who rise above their schools, seeking for 
truth in all directions, and following nature’s diviner teachings. 
Such ones have no hand in persecuting others. 

* Since writing the above Ohio has become more free than most of the states, 
and New York is now aljout the most despotic of all. The medical trust has 
most of the states in its coils and even Massachusetts, after thirty years of medical 
liberty, has at last taken the degrading yoke upon herself. What has this thirty 
years with all kinds of healers and so-called ^uac^'s done for Massachusetts ? 
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2. Persons who drink the blood of- newly slaughtered animals 
could get a far more refined and potent life power from the 
touch of many human beings, some of whom can rival the 
galvanic battery in immediate effect and far outdo it in the 
fineness and durability of their power. This power of psycho- 
electricity was well tested by Prof. S. B. Brittan/ in Saratoga, 
before an audience of several hundred persons some years 
since. A Mr. Cook who, from his knowledge of ^electrical 
science, had been employed by the government, denied that 
there was any such thing as vital electricity, and stated that 
he could knock a man down with his electrical apparatus ; 
and when Prof. Brittan " would do the same with his mental 
electric battery he would believe that electricity had some- 
thing to do with the phenomena in question.” Two worthy 
young men, strangers to Dr. Brittan, were chosen by the 
audience and sent upon the platform. After manipulating 
them a little he directed them to stand firmly, 12 or 15 feet 
distant from him. He then made a powerful effort of the 
will and forward thrust of his hands towards them which 
struck them to the floor as though they had been shot. Mr. 
Cook immediately left the audience without saying a word, 
which was a confession of^ defeat. Some account of this may 
be found in Brittan's '^Man and his Relations,” p. 40. 

3. While disease, according to the old schoolmen, has gen- 
erally been treated as originating and developing in material 
conditions, according to Hahnemann and the modern idealists, 
it*'has its origin wholly in spiritual conditions. While the latter 
have done great good by refining the conceptions of the peo- 
ple, my readers by this time have seen an overwhelming array 
of facts to show how matter and spirit must work forever in 
Years ago, an eminent Ia\>fyer, Mr. Stearns, proved to the legislature that the 
people had not only greatly improved in physical j^ower, but he furnished statistics 
to show that human life had doubled under this free rule. The leading European 
nations are quite beyond us in medical liberty while the Hritish authorities in 
India have utterly refused to give one or more schools of medicine any legal 
advantages over the rest. The laws against mal-practice are an abundant piotec 
tion to the people. 

But there are great revolutionizing methods of cure coming before the world 
that cannot be^put down by these unconstitutional and unholy legal enactments. 
These methods are those of nature, pure, safe, searching and powerful, and tho^e 
who cannot stand their ground against them, will not be allowed to obstruct hu- 
man progress by unfair laws. 
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correlation, while the attijmpt to build on matter alone, or spirit 
alone, is like driving a carriage with one wheel. 

XX. Miscellaneous Points. 

I. The Universal Unity of Things is apparent from the 
whole tenor of this work, all things in their basic principles 
resembling all other things, so that we may judge the whole 
by a part, the unknown by the known, and the invisible by 
the visible. We have, seen that one great difference in the 
methods by which this unity manifests itself is, that there 
is an infinite stairway of degrees reaching from the coarse 
to the fine, progressing from solids to semi-solids, to liquids, 
to gases, to ethers, and, finally, to that inconceivable fineness, 
and subtlety of principle wliich we term spirit. Thus we 
have the spiritual and material ever blending, ubiquitous, 
eternal and necessarily correlated in all things as the positive 
and negative principles of force, or as the basis of all action 
and reaction. We have seen how the material and spiritual 
are simply the two ends of the same immeasurable scale of 
being and both subject to the same laws of chemical action. 
Does my reader say that the spirit can think and perceive, 
while the material or bodily portion of man cannot } This is a 
great error which should be laid on the shelf as soon as pos- 
sible, as I have already shown perhaps a score of times, that 
all possible action must liave its dual relations, spirit not being 
able to act without connection with some grade of mattcj* as ^ 
a reactive element, nor matter without being potent ialized 
by spirit. Seeing, then, that there is such an absolute unity 
and interblending and correlation throughout the universe, it 
is evident that Herbert Spencer isi mistaken in declaring 
that there is a realm of the ‘‘ unknowable,’' and many philoso- 
l^hers of the day arc mistaken in asserting that we can gain 
no possible conception of infinity. While we can gain no 
proper conception of the vastness of the infinite whole, yet, 
building on the foregoing principle, we may gain a clear 
conception of the constitution of the infinite, for if we take 
the smallest atom and mount from that up to a drop of 
water, which is a huge globe in comparison, and then expand 
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our view until we take in a world, a solar system, a cluster 
of solar systems, or in fact the whole known universe, we 
find not a particle of difference in their j^reat fundamental 
principles, such as unity, diversity, gradation, contrast, etc. 
So far, then, we may be said to grasp infinity itself, and qualita- 
tively considered there is no absolutely unknowable Vealm, how- 
ever short we may come in the quantitative grasp of things. 

2. The Magnetic Needle. Having this conception of ^he fra- 
ternity of all things, the philosophy of much that is now obscure 
becomes comparatively simple. Suppose we ask why it is that 
the magnetic needle points to the north magnetic pole ? We 
know that a vane is swept around in a certain direction by cur- 
rents of air, and a stick of wood, by currents of water, and that 
all known displays of force are caused by a current-like or wave- 
like flow of some fluid, and so we may be sure that certain cur- 
rents or ethereal winds of force driv^e the needle around in their 
own direction. In Chapter Fourth we have seen just how and 
why certain magneto ethers are drawn northward on the law of 
thermo-electricity, and thus made to turn the needle northward, 
and how certain magnetic curves or whirlwinds of force, sweep- 
ing into the earth, deflect the needle downward in what is called 
the uiaguetie dip. 

3. Mental Action. How does mind control matter.^ I.et us 
again come right to nature’s simple method of operating. We 
have seen that no mental action can take place until the convolu- 
tions of the brain have been awakened into life by the sweep of 
Vine fithers as well as blood through them just as in a landscape 
a tempest brings all surrounding objects into action. But voli- 
tion and mental action of various kinds can send the ethers and 
with them the blood l(^ various parts of the body ; can make the 
maiden’s cheek blush; can send these life currents to the 
heart and cause paleness under an impulse of fear ; can send 
electric currents to contract muscles, and thermal currents to ex- 
pand them, and bring about a hundred other kinds of effect. 
Many persons, includingthe author, have learned to will the vital 
electricities to the hands or other parts of the body with a power 
that causes them to thrill and burn. A magnetic physician once 
informed me that he had treated a tumor on one of his limbs for 
months' without any speeial effect, until finally he concluded to 
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fasten his will upon it while treatin^c^ it, when to his surprise it 
immediately commenced going down and soon became entirely 
well. How does spirit accomplish such a mov'cment among phys- 
ical conditions ? Exactly on the same principle that the body 
can do the same. If a human hand can dash water into eddies 
or currents in any direction it pleases, so can the human spirit 
dash those spiritual and psychic ethers with more than lightning 
speed in whatever direction it pleases, and through them waken 
the animal ethers and nerves and blood and muscles and the mar- 
velous forces of the brain itself. If a physical hand is moved, 
this motion requires tlie play of certain chemical and galv^anic 
action. Docs not the spirit also have its marvelously fine \)lay 
of chemical forces ? Have we not seen from the color radiations 
of the brain and body, that all mental as well as physiological ac- 
tion involves exquisite grades of chemical affinity aucl chemical 
repulsion } Seeing, then, that these fine forces, guided by this 
simple generalization, can thus open up tlie j)alh\vay of divine 
wisdom and reveal so many secret hiding places of ])ower, why 
shall men stupidly shut their eyes and ears to them, and grovel- 
ing among the grosser conditions of matter, declare that nothing 
can be known of the basic principles of molecular, or chemical, 
or physiological, or psychological action ? 

4. Memory. How can the mind bring up and retain iniay-c.^ 
of |)ast or distant events in the way which conslitules memory ? 
Just as a photographic ])late can receive and retain images of 
objects which are thrown n[)on it. 'J'he ]:>lK)t()graph ic image is 
formed by sunlight aided by proper chemicals. These inOmtal 
images are formed by the higher grades of light, aided as we 
have seen by the interior chemical forces of the brain. Psy- 
chometrists and clairvoyants can, at times, so come into rapport 
with this finer light as to see these mental images and read the 
events of a lifetime to the astonishment of the persons thus 
read. Thoughts, imaginations and passions also stamp actual 
images on this wonderful tablet of the soul, which thus constitutes 
a book of life that at some future time may cause great mortifica- 
tion to the owner, unless the gross and selfish imaginations may 
be sufficiently covered up or erased by those of a nobler kind. 

5, ScIf-PsycJiologv. Dr. Fahnestock, following the lead of 
Dr. Braid, Dr. Carpenter, and many other physicians who, from 
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their mental constitution and bias, arc unfitted to perceive or ex- 
plain correctly the working of these fine psychological forces, 
contends that there is no such thing as any magnetic or fluidic 
emanation which may pass from one person to another, but that 
all mesmeric, somnambulic or similar phenomena ar^ caused by 
iniagiiuxtion^ or suggestion^ or volition^ or some other action of the 
mind. This is on a par with saying that Goliath was not smitten 
by a stone from David’s sling, but by David himself. In other 
words it declares that the mind does something, but quite ignores 
the instrument through which it works. In my little work ad- 
dressed to Dr. Brown-Sequard,* I supposed that I had given 
an array of facts which would entirely destroy any such hypothe- 
sis, as they showed the power of these forces to work at a dis- 
tance upon adults and sometimes upon infants who were entirely 
unconscious of their exertion, but it makes no difference how 
often you kill these theories, they will come to life again the 
next day in some other form. The method by which the doctor 
beclouds his own and other people’s vision at present is, by as- 
serting that a person may put himself into the mesmeric or 
statuvolic condition, and therefore this is conclusive proof that 
he never receives any emanations from another person. By 
similar reasoning wc may say that a man can dash water upon 
himself, therefore no one else can dash water upon him. I have 
already shown that the mesmeric or lucid sleej) consists not only 
in having the vital ethers and blood of the brain drawn away into 
^the body by means of passes from some other person’s hand, or 
sent'awayby one’s own volition, but in drawing outward the finer 
and more powerful psychic ethers by means of looking at some 
object, or thinking of some object, outside of one’s own brain. 
A person who is finely magnetic can assist in charging another’s 
brain and putting it in rapport with these fine forces, a man like 
Major Buckley, whom Dr. Gregory describes, being able to charge 
people so powerfully that multitudes became clairvoyant, while 
other persons would impede clairvoyance. Many persons, how- 
ever, can learn to contfol their own forces without the aid of 
others at the time. 

* Vital Magnetism, the Tvife Fountain ; being an answer to Dr. Brown-Sequard’s 
Lectures on Nerve Force; the ^Magnetic Theory defended and a better Philosophy 
of Cure explained, by K. D. Babbitt, D.M. Price, postpaid, 25 cents. Babbitt & 
Co., 141 Eighth St., N. Y. 
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6. The Stupidity of Investigators of these fine forces may be 
seen in the case of a number of positive skeptical persons as 
they ^et around a sensitive subject, and perhaps taking him by 
the hand will laugh and jest and show their incredulity as they 
require hin^ to see through solid matter. Sometimes they will 
practice deception upon him, for a sensitive is generally in so 
negative a condition that he can easily be psychologized to be- 
lieve and admit almost anything that a positive mind may desire, 
and so when they sometimes succeed in making him admit a 
falsehood, they chuckle over the matter and declare that imagina- 
tion suggestion is all there is of it. Instead of exulting thus in 
their own supposed shrewdness, they should mourn over their 
supreme folly, and ignorance of law, and the wrong they do to 
a divine cause. The author, in most cases, cannot see clearly 
with this inner vision if a single person is in the room, and while 
charged with these lightning ethers sufficiently to see the glo- 
rious colors and lights of the interior world, the tension of his 
system will be so great and his sensibility so keen that a sound 
like the dropping of a pin will sometimes make him start and 
will completely dissipate all colors and forms. I have seen a 
lady while in this sensitive condition, thrown into si)asms by the 
falling of a small article of furniture, and very few sensitives in 
the world can exhibit their powers before a noisy audience with 
any success. Investigators should have a supreme love of truth 
and should be able to remain entirely passive at such times. 

XXL Summation of Points in Ciikomo-Mkntalism. 

1. Intellect is the culmination of p 07 oef\ and may be affected indirectly 
by ordinary light, still more by odic light, ajid most of all by the psycnic 
light which is the direct messenger and servant of the spirit in its rela- 
tions to the outward world. 

2. The psychic lights and colors are inexpressibly beautiful and mani- 
fest the infinite activities of nature unseen by gr dinary eyes, 

3. This higher vision exalts the conception and shows that there is a 
grander universe within the visible luhich is the real cosmos, 

4. Thousands of persons are able to see these psychic colors. 

5. They reveal the primary laws of force. When scientists diuell only 
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amoii}^ the coarser grades of matter^ they deal with the outer shell of things^ 
and fail to fnd the richer kerfiel within, 

6. 'This light render's opaque substances transparent from its power to 

penetrate them, and hence those who can get in rapport with it become ivhat 
is called clairvoyant. Ihe Committee of the French Royal Academy rec- 
ognized this fact, and Major Buckley developed 14.8 persons so that they 
could read sentences shut up in boxes or nuts. • 

7. Ordinary sleep is caused by d?-awing the vital ethers, and with 
them the blood away from the front brain into the cerebellum and body, 
thus leaving the mental powers so inactive as to he unconscious, udiile so 7 n- 
niscience, or the lucid magnetic sleep not only calls these coarser vital ethers 
away, hut brings into action the Jiner interior forces which being more swift 
and penetrating cause greater keenness of mental power, and, lohen suffi- 
ciently deviloped, clairvoyance itself 

8. This lucid condition is often induced by fasteniui^ the mind on some 
near or distant object to drmc the finer ethers outward, and is sometimes as- 
sisted by doivnward passes to dra 7 o the coarser ethe?'s aioay from the brain. 

9. These psychic forces can bless mankind by opening up a subl inter 
vision of the possibilities of the universe and of human life, by controlling 
physical, mental, and moral diseases in a very remarkable 7 i>ay, and by 
circum 7 'cnfing fraud. 

I o. Self- Psychology, or Statuvolence, is a condition which is brought 
about by getting in rapport %mth these psychic forces, ivhen by the power of 
the 7c'/// the subjeet can cause all sensation to cease in a part or the ivhole of 
his b(fdy, or cure disease, or permanently correct many of his mental and 
vioral dejicieneies, 

II. Fevery part of the intellectual, moral, or passional natm'e can be 
aroused into greater action, or subdued into a feebler action by charging 
different portions of the brain and body 7 vith these psychic forces 7 oith ihe 
hand, or othenvise, or by drawing them ojf When the subject is in a 
somnambulic or otlumiuise sensitive condition, each part of the brain so 
touched 7C>ili arouse a special and intense kind of thoughts and feelings en- 
tirely different from every other part, thus sli 07 ving that the brain has its 
special organs, or regions of special mental characteristics. The psychic 
colors 7vhich vary in different parts of the brain in harmony 7mth these 
organs, alu) confirm the same idea. 
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12. The fine forces of the brain radiate colors on miich the same 
principle as the odic forces in nature. 

13. Jlie left hemisphere of the brain receives the blue and electrical 
forces and radiates the warm red forces more strongly than the rights while 
the right brain radiates the blue forces and receives the red more strongly 
than the left. The left brain is stronger in the domain of intellect ; the 
rights in that of organic life. . 

14. The highest faculties radiate their forces most strongly upward ; 
the lowest.^ most strongly dowmiutrd. The Intellectual faculties radiate 
their forces both upward and dowmvard in front., the Propelling facul- 
ties., both upward and doumward behind, and the color radiations are 
beautiful and pure about every person in proportion as his mental and 
moral character becomes refined and ennobled. 

1 5. Intuition is large in proportion as the psychic forces gain activity in 
a person, and small in persons whose brains use mainly the ordinary slower 
ethers. Geniuses, and prodigies of swiftness in mental action, abound in 
these finer ethers. WonwM Is more intuitive than man on the ai'erag\ and 
being more subject to injlux ethers is more sympathetic. Systems st/-ong 
in the psychic element are especially elastic and rccuperatii'e in their vitality. 

1 6. 'The poles of bodily organs, so far as examined, radiate colors 
which form a chemical affinity with those of the brain, hence the attraction 
betweeti them. 

17. 'The brain has been seen to have five, great leading poles, or centers 
of luminous radiation, the greater of which is in the center, besides lohicli 
it has 7ninor poles iti all the organs, udiieh connect loith the central pole. 
Besides these all of the ganglia and organs of the body have each one or 
more poles. All sensations and perceptions cause luminous streams of 

force to pass to the great central pole of the brain from which they are re- 

» 

fleeted to the external gray matter that constitutes the orgins of thought 
and feeling. 

18. 2 'he reddish gray ^natter of the brain and nerves, and the bluish 
white matter of the same, constitute those elements of chemieal affinity with- 
out which the psychic ethers could not act, and hence all sensation must 
cease. 

19. The ffwtor nerves are strong in the intellectual, and the sensory 
nerves in the passional and emotional portions of the brain. 

34 
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20. A human being must have special organs for special operations of 
the mfnd as truly as for walking^ seeing^ hearing, etc, 

21. No vision can ever take place laithout an eye, or without a grade 
of light adapted to that eye, as Nature never works without instruments, and 
never inolates in one department of being the general law which she follows 
in another. This finer vision then shows that we have a finer eye than the 
ouhvard, to which this more exquisite light is adapted, and having eyes of 
this superior interior character we must have a whole body to match them<, 
a fact that is abundantly proved by the reifelations of this diviner light 
itself 7 vhich has often portrayed the human double. 

After giving all these fiicts and xleductions, will not the 
reader irldulge me in one little speculation ? As we have this 
finer body within the coarser, and composed of materials which 
are never known to decay like gross matter, and which, as we 
have seen, must be vitalized by a spirit incomparably finer still, 
is it not reasonable to suppose that when it lays aside the 
outer garment at death, it must rise by its own gravity, in 
case it has been sufficiently refined by a true and pure life, 
into higlier realms of space, some distance above the earth, 
where all things exist in a much more ethereal and exquisite 
condition ? In Chapter Fourth, VII, we have seen that in the 
ever refining and radiating processes of nature, the more ethe- 
real portions of all matter are being thrown off into space, that 
exquisite light and fine elements of oxygen, carbon, sodium, 
lime, silex, hydrogen, nitrogen and other elements of our ekrthly 
soil send their emanations upward into the atmosphere, and 
becoming still more ethereal must rise even higher than 
what we usually call our atmosphere, for all things must rise 
in proportion as they become light and airy. Now is it not 
reasonable to suppose, lu^y, must it not be almost a certainty, 
that the immense play of chemical forces through these upper 
realms, must have segregated and aggregated vast masses of 
these exquisite particles of qarthly matter, until islands, con- 
tinents, and perhaps almost a continuous belt-work of this divine 
Kingdom of the Father have been thus constituted } Reichen- 
bach’s sensitives ascertained how much more brilliant were the 
odic lights and colors when the atmosphere was removed, and 
we may imagine how superbly fascinating must be the psychic 
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grade of light where no gross elements intervene. Docs it 
strike you that this celestial zone would interfere with the 
brightness of the sun’s light on our earth ? So far as it would 
affect it at all, it must increase this brilliance, for we have seen 
that we cannot get any effect of light except when the luminous 
ethers pass through chemically formed particles of matter which 
we calMuminelles, and which float in our atmosphere. Thus 
we have our radiant celestia crystallized and developed on 
natural principles. But we have no heavenly realm yet until 
we can get landscapes, and flowers, and trees, and lakes. Can we 
get these on natural principles Why not? We have simply a 
more exquisite soil, made up of the emanations of the earthly 
soil itself. If flowers and trees will grow from our coarser and 
more inert earthly soil, how mucli more rapidly should they 
grow from this very soil in its fine and more active conditions 
when transferred to these more powerful realms, and if the 
water of the earth is beautiful, how much more beautiful must 
its finer counterpart be in the higher lakes. Think you it 
would be too cold there for vegetation and human life ? I^ut 
the coarser grades of heat and cold v/hich rule here, have no 
effect on the finer conditions. The fine thermal and electrical 
rays that radiate from everything would be just suited to the 
conditions there. The light of the sun, moon, and stars would 
not be visible in its present form. Only their subtler rays would 
be seen and felt. Thus at last, may we not have some concep- 
tion of Heaven, how it has been formed, and what its materials., 
glorious conditions, and locations are ? T^ocations, I say,* be- 
cause there must be portions far higher and finer than those I 
have been de.scribing suited to conditions of advancement, for 
man must ever pass onward and upward towards the Infinite 
Perfection as eternity glides along. Is not this the realm that 
John of Patmos saw with his inner vision, a portion of whose 
sublime simplicity of language I will quote ; “ And I saw a new 

heaven and anew earth : for the first heaven and the first earth 
were passed away. And I John saw tlie holy city, new Jerusa- 
lem, coming down from God out of heaven. Having the glory 
of God : and her light was like unto a stone most precious, even 
like a jasper stone, clear as crystal, and the city was pure gold 
like unto clear glass, and the foundations of the wall of the 
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city were garnished with all manner of precious stones. And 
he showed me a pure river of the water of life, clear as crystal. 
And there shall be no night there ; and they need no candle, 
neither light of the sun ; for the Lord God giveth them light, 
and they shall reign for ever and ever.’’ We hawe seen that 
around a low, or selfish or impure character, there arc dark and 
heavy emanations, and until cleansed from such conditions, the 
spirit must be too gross to gravitate into the higher realms of 
being. I have ventured to speak of this celestial realm after 
which so many human hearts have aspired, and which so few 
have any conception of. And can this be called a mere specula- 
tion ? .Have I not built upon the known facts, analogies and 
laws of things ? Did not the Brahminical sacred writer far back 
in the misty ages of the past get a glimpse of this land of beauty, 
when he exclaimed ra[)tiirously : Where there is eternal light 

in the world, where the sun is placed in that immortal, im[)erisha- 
ble world, place me, O Soma! Where life is free, in the third 
heaven of heavens, where the worlds are radiant, there make 
me immortal ! ” Vedas, l^So B.C . ) 

Let us pause a moment and see how light is used in various 
ages to typify the Supreme Being, and the most exalted of all 
conceivable qualities and objects. 

In the portion of the Hindoo sacred writings called the 
Bhagvat Gekta, written according to Sir Win. Jones 3000 years 
B.C., occurs the following sublime ])assage : — The glory and 
^amazing splendor of this mighty being, may be likened to the 
sun rising at once into the heavens, with a thousand times 
more than usual brightness. ^ ^ ^ Thou art the Supreme 
Being, incorruptible, worthy to be known ! Thou art prime 
supporter of the universjil orb ! ^ * I see thee without begin- 
ning, without middle, without end; of valor infinite; of arms 
innumerable ; the sun and moon thy eyes ; thy mouth a flaming 
fire, and the whole world .shining with thy reflected glory ! ” 
{Charles Wi/ketis Translation.) 

That All-pervading Spirit, which gives light to the visible 
sun, even the same in kind am I, though infinitely distant in 
degree.” {Rig^ Vedas.) 

“ Zoroaster, whose period of life is variously estimated at from 
560 to 1300 years B.C. calls God (Ormuzd) the Self Luminous/* 
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“ The King of Light,” and says : “ The soul is a bright fire, and 
by the power of the Father, remains immortal and is mistress 
of life.” 

“ He is Life, Counsel and Light.” {Orpheus, B.C.I200,) 

‘‘ There is One Universal Soul, diffused through all things, 
eternal, invi!?ible, unchangeable ; in essence like truth, in sub- 
stance resembling light.” {Pythajj^oras, B.C. ^86) 

- God is Truth, and Light is his shadow.” {Plato, b, 42^ 

B,C.) 

They that be wise shall shine as the brightness of the 
firmament, and they that turn many to righteousness, as the 
stars, forever and ever.” {Daniel, B.C. S 34 ) 

The sun shall be no more thy light by day ; neither for 
brightness shall the moon give light unto thee : but the Lord 
shall be unto thee an everlasting light, and thy God thy glory.” 
{Isaiah, 6g8 B.C.) 

The following is from a celebrated poem on “ Milton in his 
Blindness,” written by Miss Elizabeth Lloyd, of Philadelphia. 
Its author seems to have come into rapport with this diviner 
illumination of the inner life just as every true poet does: 

Oh ! I seem to stand 

Trembling where foot of mortal ne’er hath been, 

Wrapped in the radiance from thy sinless land, 

Which eye hath never seen. 

Visions come and go ; 

Shapes of resplendent beauty round me throng ; 

From angel lips T seem to hear the flow 
Of soft and holy song. 

It is nothing, now 

When heaven is opening on my sightless eyes, 

When airs from Paradise refresh my brow, 

The earth in darkness lies. 

In a purer clinic, 

My being fills with rapture — waves of thought 

Roll in u]3on my spirit — strains sublime 
Break over me unsought. 

Give me now my lyre ! 

I feel the stirrings of a gift divine ; 

Within my bosom glows unearthly fire 
Lit by no skill of mine.” 
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CHAPTER ELEVENTH. 

VISION. 

I. General Machinerv oe the Eye. 

1. Before bidding adieu to my reader, I must give a brief ac- 
count of the machinery of the eye, and the general processes by 
which the sensations of light and color arc communicated to the 
mind. Vast volumes have been written upon the eye, and its 
conditions and diseases, but this work has already exp*anded be- 
yond my intentions and I can give only a general outline of the 
subject, in which I shall aim to embody some useful hints and 
to clear up what I deem to be a radical misapprehension among 
scientists, with reference to the general philosophy of vision. 

2 . Some of the Leading Parts of the Eye may be seen in 
fig. 197 , and are as follows : i, the cornea, a hard transparent 

coat in front of 
the eye and reach- 
ing about one 
sixth of the cir- 
cumference of the 
whole eye. It has 
been compared to 
a watch crystal, 
with each end 
merging into the 
sclerotic coat of 

Fi- ro7. llioEyc. thc Cy^'C. 2, thc /W 

or colored portion surrounded by thc white of thc eye. This has 
a hole in the middle called pupil, through which light passes to 
thc inner portion, and consists of a great number of radiating 
muscular fibres which contract and expand so as to make thc pupil 
increase or diminish in size in proportion as the light becomes too 
feeble or too iiUense. 3 , is the aqueous humor of the anterior 
chambcT, back of each end of which is the posterior chamber, oc- 
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CLipying the triangular space. 4, the Crystalline Lens enclosed 
ill its capsule, and being more convex on tlie posterior than on the 
anterior side. This beautiful lens is very clastic, and being more 
dense than the aqueous humor in front, or the vitreous humor be- 
hind, has greater refracting power than they, and performs an im- 
portant office in helping to concentrate the rays of the external 
world to a focus on the retina ; 5, is a circular sinus called the 
Canal of Fontana ; 6 , Canal oi Pettit; ciliary processes 

folds, 60 or 70 in number, of the front margin of the choroid coat 
and terminating externally in the iris ; 8, the ciliary vinscle is a 
circular band of unstriped fibres connecting the junction of the 
sclerotic and cornea with the choroid coat, and acting upon the 
ciliary processes and crystalline lens ; 9, the retina, the most 
wonderful of all, is the innermost coat of the eye. It is the ex- 
quisite curtain, hung over the whole back of the eye and extend- 
ing around the sides to the ciliary processes near the front, upon 
which the sunlight paints its pictures of the outward world, just 
as pictures are painted upon a photographic plate, the eye itself 
being often compared to a camera obscura. Its processes will be 
described hereafter ; 10, the ciliary zone, or zone of Zinn, is a ring 
of folds radiating around the crystalline lens, and fitting into the 
ciliary processes ; 1 1, the sclerotic or hard coat of the eye, com- 
mences where the bulge of the cornea ends, is seen a short dis- 
tance as the white of the eye, and is perforated by the optic nerve 
behind. It has grooves for the ciliary nerves, and the muscles of 
the eye-ball are inserted into it ; 12, thec//^;/r;/V/ coat forms a back- 
ground for the retina, and being supplied with a black pigmei.'t 
there is no danger of a confused reflection of rays through the 
retina. The folds of the front margin of the choroid constitute the 
ciliary processes which form a circle around the edge of the crystal- 
line lens behind the iris ; 13, the vitreans lininor, a clear jelly like 
substance, which forms about four-fifths of the whole eye-ball. 
It is enclosed by the hyaloid or lunitiny membrane of the retina ; 
14, is a depression of the retina, sometimes called ihc yello 70 spot 
of Soemmering, or the fovea centralis, 'AwiX is the point of most 
distinct vision. It will be de.scribed hereafter ; 15, is sometimes 
called the pnnctnm coecum, or blind spot of the eye, being the 
entrance of the optic nerve. This nerve in each eye enters on 
the posterior part somewhat near the nose. 
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- . 3* Fig* 198 gives a transverse section 

of front portion of the eye : i, being 
the divided edge of the sclerotic y choroid 
and retina ; 2, the pupil ; 3 the iris ; 
4, the ciliary processes ; and 5, the scol- 

4. The machinery of the eye is still 
better seen in fig. 199, in which a con- 
Fig. 198. Ti^risTciiiary, Pro- sidcrable of the harder sclerotic coat is 
cesses, etc. away SO as to show the more interior 

choroid with its veins sweeping around in such curves and 
whirls of form that they have been termed vasa vorticosa. This 
net work of veins, forming as they do a bed upon which lies the 
great system of nerve fibres in the retina, must be attended 

P havc an animating effect upon 

the ciliary nerves which con- 
duct the vital electricity to it, 
and by causing it to contract, 

talline lens itself, which is a 
matter of immense importance, 

Fig. 199. The Choroid and Iris enlarged. represented in the cut. The 
black pigment which abounds in the choroid of all ordinary 
eyes is absent in the eyes bf albinos and rabbits, and hence their 
reddish appearance as the unconcealed blood of the capillaries 
of the choroid and iris thus become visible. 


5. Refractive Media. The cornea, aqueous humor, crystal- 
line lens and vitreous hurjior constitute the refractive media of 
the eye. If the habits of life are gross, with too much rich and 
greasy food, tobacco and stimulus, and too little exercise, air and 
sunlight, these media frequently become clouded and impure, 
and the vision consequently impaired. 
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6. The Color of the Eyes which is manifested in the iris, is 
never absolutely blue or black, as it is generally called, but rather 
blue-gray, dark, or dark gray, etc. This color sometimes forms 
a chemical affinity with the general system; thus a .system in 
which the warm red principle is predominant, giving red or 
light colored hair and rubicund complexion will usually have a 
bluishveast of eyes. In such temperaments the arterial blood 
is rather active. In the case of brunettes, however, in which the 
dark principle rules more in the hair .and complexion, the eyes 
usually carry out an analogical harmony with the body, and are 
dark also. 


7. Adjustment to Distance, In a camera ^Pl|k 
obscura when the lens is adjusted for a cer- HhV 

tain distance, it will not give a distinct pic- 
ture for any other distance, but the focal 
distance must be made longer or shorter / 
by a sliding arrangement according to the 
location of the object. But as the lens of 
the eye cannot thus slide outward and in- 
ward to suit distances, what shall be done mT® 

to keep our vision clear ? Nature obviates \'k. 200. The optic 
the difficulty by flattening the crystalline 
lens in proi^ortion as objects are distant, and 
letting it shrink up into greater thick- 


lens in proi^ortion as objects are distant, and I’ infi ndibuiimK 

letting it shrink up into greater thick- 
ness as objects are near. The reader must respectively the 

remember that this lens is circular like the and 91I1 pan- of nerves, 
double convex glasses in a pair of spectacles when round, only 
it is immensely elastic, while all around the edges it is encir- 
cled by a membrane or suspensory ligament which is like a plaited 
ruff. Attached' to this is the ciliary muscle, containing a 
great number of fibres (see fig 199), whith under the influence 
of the ciliary nerves is made to contract or expand and thus 
modify the shape of the lens itself so rapidly and easily that we 


are scarcely conscious of the process. 

8. The Optic Nerve, Fig. 200, shoves the chiasm or union 
of the two optic nerves at 2 by means of which the two actual 
images, one on each retina, which are produced by the exter- 
nal light, are blended into one. At that place 'a partial de- 
cussation occurs and the nerve fibres have been compared to the 
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four lines by \yhich two horses arc guided, the lines of each 
side passing, to both horses. Some fibres cross from the 
retina of one eye-ball to the other ; some from one side of the 
brain to the other ; some from the eye on one side to the brain 
on the other ; and some from each eye to the same side of the 
base of the brain.” (Hartshorne.) Huxley does not consider 
the Olfactory and Optic Nerves as true nerves, but rather “ pro- 
cesses of the brain. The olfactory pair arc prolongations of the 
cerebral hemisphere ; the optic pair, of the walls of the third 
ventricle ; and it is worthy of remark, that it is only these two 
pair of what may be called false nerves which arise from any 
part of the brain but the medulla oblongata — all the other true 
nerves, being indirectly or directly traceable to that part of the 
brain, while the olfactory and optic nerves are not so tracea- 
ble.” “ It is generally admitted by physiologists,” says Dr. 
Sherwood, '‘that the optic nerves terminate in the corpora 
quadrigemina^ which are, in fact, their proper ganglia.” The 
corpora quadrigemina arc in close proximity to the third ven- 
tricle. 


II. The Retina Considered in Detail 

I. Microscopic View of the Retina. The retina is a mem- 
brane so thin that it would require from So to 200 of them to 
make an inch in thickness, according to which part of it we 
consider, and yet when looked at through the microscope we 
find it a little world of wonders. I have drawn fig. 201 from 
Henle, which is approved and adopted also by Helmholtz. This, 
at first sight, looks a little like a combination of hills, valleys, 
ravines and rocks, but the whole could be nearly covered by a 
good sized pin head, and constitutes the main part of the yellovf 
spot in the middle of the retina, at 14, fig. 197, where alone is the 
point of perfect vision. In order to the finest chemical action 
nature has created a fine variety of the blue-gray fibrous matter 
and reddish-gray gangjionic cells extending from the inside limti^ 
ing membrane at i, which comes in contact with the vitreous 
Humor, to the cones and rods at 7, which constitute the outside of 
the retina, t say cones and rods, although the rods are omitted 
for want of room. The cones here are less than a 1 0,000th 
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part of an inch in thickness, and the rods are still more slender. 
Each rod and cone has its own nerve-fibre which passes on 
through the optic nerve to the brain, and Helmholtz states that 
there are a quarter of a million of these nerve fibres connected 
with the retina. Considering that there is not only tliis vast 
number of nerve fibres, but various veins, arteries and other 
matter passing through the optic nerve, which is about the size 
of a pipe stem, we may see with what an amazing refinement 
nature developes her processes, dealing with an infinity of objects 
as easily as with a single one. I will quote a passage from 
Helmholtz, descriptive of the retina, and of this cut : — “ Wc 
must now speak of the curtain which receives the o[)tical image 
when brought to a focus in the eye. This is the retina, a thin, 
membranous expansion of the optic nerve which forms the 
innermost of the coats of the eye. The optic nerve is a cylin- 
drical cord which contains a multitude of minute fibres protected 
by a strong tendinous sheath. The nerve enters the apple of 
the eye from behind, rather to the inner (nasal) side of the 
middle of its posterior hemisphere. Its fibres tlien spread out 
in all directions over the front of the retina. They end by 
becoming connected, first with gwiglion cells and nuclei, like 
those found in the brain, and secondly with structures not else- 
where found, called ?V(ls and cones. The rods are slender c}'lin- 
ders ; the cones, or bulbs, somewhat thicker, flask-shaped struc- 
tures. All are ranged perpendicularly to the surface of the retina, 
closely packed together, so as to form a regular mosaic layer , 
behind it. Each rod is connected with one of the minutest 
nerve fibres, each cone with one .somewhat thicker. This layer 
of rods and bulbs (also known as nicinbrana yacobi), has been 
])roved by direet experiments to be the really sensitive layer of 
the retina, the structure in which alone the action of light is 
capable of producing a nervous excitation. 

There is in the retina a remarkable spot which is placed 
near its center, a little to the outer (temporal) side, and which 
from its color is called spot. The retina is here some- 
what thickened, but in the middle of the yellow spot, is found a 
depression, the fovea centralis, where the retina is reduced to 
those elements alone which are absolutely necessary for exact 
vision. Fig. 201, from Henle, shows a thin transverse section 
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of this central depression made on a retina which had been har- 
dened in alcohol, i. (Lamina hyalina, membrana limitans) is an 
elastic membrane which divides the retina from the vitreous. 
The bulbs (seen at 7) are here smaller than elsewhere, measur- 
ing only the 400th part of a millimeter in diameter, and form a 
close and regular mosaic. The other more or less opaque 
elements of the retina, are seen to be wanting, except ©the cor- 
puscles (6) which belong to the cones. .\t 5 are seen the fibres 
which unite these with the rest of the retina. This consists of 
a layer of fibres of the optic nerve (//) in front, and two layers of 
nvvvc-cclls (2 and 4), known as the internal and external ganglion 
layers, with a stratum of fine granules (3) between them. All 
these parts of the retina arc absent at the bottom of the fovea 



Fig. 201. The Fovea Centralis, or Pit of the Retina. 

centralis, and their gradual thinning away at its borders is seen 
in the diagram. Nor do the blood vessels enter the fovea, but 
end in a circle of delicate capillaries around it. This fovea or 
pit of the retina, is of great importance for vision, since it is the 
spot where the most exact discrimination of distances is made. 
The cones are here packed most closely together, and receive 
light which has not been impeded by other semi-transparent 
parts of the retina. We may assume that a single nervous fibril 
runs from each of these cones through the trunk of the optic 
nerve to the brain, without touching its neighbors, and there 
produces its special impression, so that the excitation of each 
individual cone will produce a distinct and separate effect upon 
the sense.’' {Popular Lectures on Scientific^ Subjects, by IL 
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Helmholt!:iy p* 207, including “ Recent Progress in the Theory of 
Vision T) 

2. Lnjninons Effects of Pressure, When a pressure is 
caused over or near the eye» or when an electrical current is 
sent through the eye, many persons can see a variety of colors or 
flashing effects. We have seen that these effects always come 
from some grade of light, in some cases doubtless from odic 
light. It is reasonable to suppose, also, that the ordinary grade 
of light may effect the rods and cones of the retina, sufficiently 
to give to most persons impressions of light by arousing through 
friction, pressure or electrical currents, a grade of ethers similar 
to those used in the production of light. lUit those vvho are 
developed to vSee the odic and higher lights see these colors with 
incomparably greater vividness and diversity than those who 
are not. This is especially true in my own experience. Before 
being able to see these higher grade colors, I rarely ever saw 
any glimpse of color, with my eyes closed, even under pressure, 
but since the development of this vision 1 can see them vividly, 
on the merest touch, and still more vividly by closing my eyes 
and looking in a single direction for some time. Some persons 
are not conscious of cvxt having seen these colors. 

3. The Blind Spot of the retina lies tlirectly at the entrance 
of the optic nerve. This blindness comes from the absence of 
cones and rods at that point, and perhaps somewliat from the 
greater number of blood-vessels which concentnrte there. Tlie 
reader may cxjieriment on the following star and dot. Hold the 

book a very few inches from the eye ; then close the left eye 
and look with the right at the star ; the dot will also appear. 
Now gradually move the book back, aixl before it reaches the 
<listancc of quite a foot, the dot will vanish altogether. Move it 
a little farther and it will appear again. Close the right eye and 
look at the dot with the left and the same phenomena will 
appear. ^ 

4. The Rods and Cones are the more direct functions by 
means of which the impressions of light arc formed, while the 
nerve fibres like all others in every part of the system are simply 
conductors of these impressions to the brain, after reaching 
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which the full sensation of light is produced. This is evident 
from the fact that the blind spot is full of nerve fibres, but has 
no cones or rods, while the yellow spot is full of close set cones, 
but has no nerve fibres at all at one point. Other facts could 
be adduced in proof, but these are sufficient here. 

III. Tiik Sensation of Sight. 

1. The Sensation of Seeing an Object includes the following 
things : ist, the object itself with its form, size, color and position ; 
2dly, light reflected or projected from the object into the eye ; 
3dly, the image carried by this light, received as a finer inverted 
picture, and then repelled onward through the optic nerve fibres 
by means of the rods, cones and ganglionic nerve cells ; 4thly, 
this inverted and exquisite image again received at the great 
inner pole of the brain at the third ventricle ; Sthly, this image 
is reflected once more from the third ventricle, to all the phrenal 
organs in the gray matter of the brain (see Chap. Tenth, 
XVII), for them to take cognizance of according to their 
character. Tftat the sensorium is in the reddish-gray matter of 
the outer brain near the junction of the white matter, is almost 
a certainty, as all physiologists admit that sensation and intellect 
reside in this gray matter, while from the principles of chemical 
affinity we may know that the greatest action would naturally 
occur where the two affinitive kinds of matter join. 

2. How can we see objects in their right position as long as 
it ifr well known that all images received upon the retina must 
be inverted both vertically and horizontally, that is the top of an 
object mu.st be at the bottom of the retina and its right side at 
the left of the retina, and vice versa ? This has been a puzzle 
for ages and is still iin.scttled. Those who are unfamiliar with 
optics may see the process by which an arrozo, for instance, 
will have its image inverted through the refracting media of the 
eye, by looking at fig. 202. It is often said that we learn to see 
things right side up by experience, which is quite absurd, as we 
may look at a thing for fifty years and we cannot make it look 
different from what it is, however much we may think it ought 
to look different ; thus we cannot make black look white, or a 
circle* turn into a triangle, or the left side of ourselves seem 
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Other than the right side when we look into u mirror, for all 
things do not exist merely in the mind or its fancies, whatever 
our idealistic dreamers may think. It seems to me that the 
revelations of this finer vision give us the key to this mystery, 
inasmuch as they show us that the different mental and sensory 
forces go to* the centre of the brain at or near the 3d ventricle, 
which is a great radiating as well as receiving center, and being 
there reflected to all parts of the external brain through the 
countless fibres of the while substance, the image becomes thus 
reiHVcrtedy so to speak, and assumes its proper position. This 
last reflection, it should be understood, is a finer grade of light 
than the outward, for the outward light stops at the retina, and 
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only the finer interior light which it sets in motion can pass on 
to the sensoriurn in the brain, just as the odic liglit which 
magnetism or sunlight sets in motion can pass on beyond these 
elements, as shown by Reichenbach, and by this work. 1 have 
already illustrated this refining process by Bell’s Telephone, 
which by the aid of a diaphraghm and magnet is able to convert 
the coarser waves of the human voice into the finer electric; 
waves which jiass along the wires. Such, too, is the process of 
hearing and of all other sensations, as we cannot influence the 
excpiisite domain of intellect and consciousness without the use 
of ethers correspondingly exc|uisite. ^ Huxley says that the 
“ optic pair of nerves arc prolongations of the walls of the third 
ventricle.’* If so, the cxcjuisitc images painted by light on the 
retina arc carried very directly to the great central pole. 

IV. The Pekcei’TIon ov' Colors. 

I. How Tones arc Perceived, In the “ si)iral staircase,” of 
the cochlea of the human car, according to Dr. Austin Flint, Jr., 
there are 3500 outer nnls of Corti, and 5200 inner rods, which. 
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resembling the keys of a piano, are supposed to take cognizance 
of pitch in music as they certainly vary in size and length. 
There is also a great variety of hair-like appendages to nerves 
which Helmholtz conjectures are made to give vibrations that 
answer to the external sounds, and are connected with the rods 
of Corti. 

2. Hoiv Colors arc Perceived, In much the same way, as 
suggested by Helmholtz, the almost countless rods and cones 
that line the outer surface of the retina, are presumed to receive 
different grades of colors, and to convey them by about 250,000 
nerve-fibres to the brain. Thus we may suppose a large number 
of rods and cones of a character to receive all the grades of red, 
a large number more for red-orange, orange, yellow-orange, 
yellow and all other colors. However much man may advance 
in the perfection of his faculties in a future and more complete 
state of being, he would seem to have a suflficient basis for the 
whole even in the present life. Max Schultz,” says Helm- 
holtz, has discovered a structure in birds and reptiles, which 
manifestly corresponds with what we should expect to find. In 
the eyes of many of this group of animals there are found among 
the rods of the retina, a number which contain a red drop of 
oil in their anterior end, that, namely, which is turned toward 
the light ; while other rods contain a yellow drop, and others 
none at all. Now there can be no doubt that red light will 
reach these rods with a red drop much better than light of any 
other color, while yellow and green light, on the contrary, will 
*find^ casiestn entrance to rods with the yellow drop. Blue light 
would be shut off almost completely from both, but would affect 
the colorless rods all the more effectually. We may, therefore, 
with great probability, regard these rods as the thermal organs 
of those nervous fibres wjiich respectively convey impressions of 
red, of yellow and of blue light” (p. 251). I have quoted the 
above to show the great value of the idea as illustrating a great 
law of vision, and the great error of the idea of supposing that 
a red element in the rods and cones would attract red light a 
yellow element, yellow Might, etc. In Chapter Fifth, XX, we 
have seen what an overwhelming array of facts there is to show 
that in a perfectly free interaction of forces, colors which have 
a chemical affinity for each other attract, while those which are 
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alike repel, as illustrated in XIX of the same chapter. A 
seeming exception to this rule is found in some kinds of colored 
glasses, such as yellow glass which allows the yellow light to 
pass most freely, and so with some other kinds of glass, and this 
evidently because there is a lack of freedom in the interaction 
of forces. ^Cobalt, in cobalt blue glass, is primarily reddish, and 
we have seen the facility of uranium yellow to attract the dark 
violet and trans-violet, and we will find even glass will allow the 
affinitive colors to pass with much freedom, while in the won- 
derfully sensitive portions of the retina we can look for the per- 
fection of chemical affinity, that is, the red principle in the rods 
and cones must attract and receive the blue element of light ; 
the yellow principle, the violet light ; the blue principle, the red ; 
the indigo principle, the orange, etc. 1 have been all the more 
particular in ex[)laining this law because it makes absolutely 
simple various phenomena of vision which the whole scientific 
world, so far as I know, from not understanding the laws of 
chemical affinity, have failed to see, the acutest minds having 
been led into the theories with reference to the matter which 1 
think they would not maintain for a moment, could they see 
any other way out of the difficulty. 

3. The Application, We have already seen in Chapter t'ifth, 
how Sir David Brewster would with his left eye open see oranj^c, 
with it shut he would see indii^o ; with it open again he would 
see red, with it shut sky-blue ; with it open he would see ycllouf ; 
with it .shut, pinkish blue, which is only another name for light- 
violet, etc. In other words, the rods of his retina, >vith which l>e 
received orange, reacted after his eye was closed and gave out 
its affinitive color, indigo; the blue rods with which he received 
red, vibrating after his eye wa:> shut he saw blue, and so with 
all the colors. The rods theinselvc') may not manifest their 
red, or blue or other principles always to the eye, but this is not 
necessary any more than it is for oxygen to manifest its blue 
principle to the eye although it is really prominent. But the 
opticians, noticing that when they look at a certain color a few 
moments and then look away or close the eyes, the contrasting 
color will appear, have concluded very strangely that the nerves 
that were first used become so fatigued that they can no longer 
see in the same way. Scherffer, I believe, first advocated this 

o5 
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idea of fatigue ; then Chevreiil, Helmholtz, Tyndall, and all the 
rest of the writers, both European and American, have followed 
in the same track. Notice the following from Helmholtz : 
“ When the entire retina becomes tired, as when we spend some 
time in the open air, in brilliant sunshine, it becomes insensible 
to weaker light, so that if we pass immediately into a dimly- 
lighted room we sec nothing at first ; we are blinded, as we call 
it, by the previous brightness. After a time the eye recovers 
itself, and at last we are able to see, and even to read, by the 
same dim light which at first appeared complete darkness.’* 
This philosopher found this matter all reasoned out for him and 
.so did not stop to think for himself, or his keen perception would 
have perceived its incorrectness in a single minute. He must 
know that a healthy eye can remain all day in the out-door light 
without fatigue, and.it would seem as if he must know that when 
the eye is surrounded by bright light, the pu])il at once closes 
up so nearly as to shutout much of the light, so that the streams 
that strike the retina may not be too severe, while in a dark 
room the pupil expands widely before enough light can be 
admitted to see objects plainly. It is clear enough that if one 
comes in from a bright light with the pujfil almost closed, his 
eyes cannot at first receive light enough to see until the pupil 
has had time to expand. Every child, I sup])ose, has laughed to 
.see how the jnipil of a cat’s eye will close up when alight is held 
near it, and expand when held farther off, and human eyes work 
on the same plan only with less rapidity. The cause of this 
seem.^j evident enough, and is |>rovided for by nature in the fol- 
lowing skilful manner : When any light becomes very intense, 
the yellow is predominant which, being thermal and expansive, 
causes the sensitive retina to expand, and this by a reflex action 
causes the iris to widen yntil the orifice of the pupil becomes 
almost closed ; when the light is removed, the stimulus ceases 
and the iris contracts until the pupil becomes large. But the 
fact that a human pupil cannot expand quite so rapidly as a cat’s 
and consequently must blind him a little when he passes from a 
bright to a dark j)lace, sliould not lead Helmholtz and Tyndall 
to suppose that the retina is in any way fatigued. 

4. Helmholt;? considers that the foregoing shows how the 
whole retina may become fatigued. Farther along he says : 
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“ It is possible to produce a partial fatigue of tlie retina in 
another way. We may tire it for certain colors only by expos- 
ing either the entire retina, or a portion of it for a certain time 
(from half a minute to five minutes) to one and the same color. 
According to Young's theory, only one or two kinds of the optic 
nerve fibers will then be fatigued, those namely which are 
sensitive to impressions of the color in question. All the rest 
will remain unaffected. The result is that when the after image 
appears red, we will suppose, upon a gray back ground, the 
uniformly mixed light of the latter can only ])roduce sensations 
of green and violet in the back part of the retina which has 
become fatigued by red light. This part is made red blind for 
the tirne. The after image accordingly appears of a bluish 
green, the complementary color to red. It is by this means that 
we arc able to i)rodiice in the retina the pure and primitive sensa- 
tions of saturated colors. If, for instance, we wish to sec ])iire 
red, we fatigue a part of the retina by the bluish green of the 
spectrum, which is the complementary color of the red.” 
Having thus reasoned from false premises he concludes that 
“ the quality of our sensations and es))ecially of our sensations of 
sight, does not give us a true impression of the corresponding 
qualities in the outer world,” and, “ does not, as we now see, at 
all depend upon the nature of the external object, but solely 
u|.)on the central connections of the nerves which are affected.’ 
We may thus see how misapprehension of the real facts of 
nature may lead even such eminent minds into a theory which 
makes all things, especially connected with sensi^tion, a *mere 
subjective matter. We have seen that even these aftc-r effects, 
when the eyes are closed or when we look at a dilferent color, 
are simply reactions on chemical laws, caused by the external 
color itself, so that the subjective and the objective, force and 
matter, action and reaction, the positive and the negative must 
forever act side by side, or not act at all. 

5. Another Mystery of Vision is solved by the direction of 
the fine forces which, as we have seen.^enter more decidedly on 
the left side of the brain and emerge on the right. The follow- 
ing language is from TIrewster’s ()j)tics, p. 434 • — uncover- 
ing my right eye and turning it to a white ground, I was 
surprised to observe that it also gave a colored spectrum, 
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exactly the reverse of the first spectrum (seen with the left eye), 
which was pink with d^green border. The reverse spectrum was 
a green with a pinkish border. This experiment was repeated 
three times and always with the same result, so that it would 
appear that the impression of the solar image was conveyed by 
the optic nerve from the left to the right eye. Sir Isaac New- 
ton supposed it was his fancy that transferred the image from 
his left to his right eye.” The foregoing is a striking confirma- 
tion of the etherio-atomic process which gives colors in one 
direction exactly the contrast of those in the other. He sees 
pink surrounded with green with the left eye, then on shutting 
the left eye and gazing on a white ground with the right, sees 
green surrounded with pink, just as we might expect, as illus- 
trated in fig. 49. The first part of tlie experiment is given in 
chapter Fifth, XX, 16. 

6. Color-Blindness, Having demonstrated that vision takes 
place through chemical action of the elements of the retina, 
every colors being received by its contrasting color, we can 
readily understand the true philosophy of vision including 
color-blindness. This ignorance of chemical processes has led 
our medical men to deem color-blindness incurable. Judging 
by the universal law of things, as well as by facts already given, 
we may know that it requires blue elements to receive and 
take cognizance of the red, and red elements to perceive blue, 
and yellow elements to perceive violet, and violet elements to 
perceive yellow, and indigo elements to perceive orange, etc. 
Tf a*person vannot distinguish red properly, the blue elements 
must be inactive. How shall we kindle them into power? 
By the principle of similars which repel and arouse. Look 
through blue glass or a blue lens at gas-light or lamp-light or even 
at the sun, so long it docs not cause pain, and gradually the 
perception of red will become more and more clear. In 
Chapter Sixth I give a case of perverted vision of blue which 
one of our English students cured by having his patient look 
through red glass three times, ten minutes each. In Edin- 
burgh seventeen per cent, of the people are affected by color- 
blindness, in Russia and Siberia still more, from the dazzling 
character of sifow. Sixteen times more men are color-blind 
than women. 
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V. Diseases of the Eye. 

1. The human eye, wonderful as it is, and founded on a mar- 
velous perfection of design, is liable from our ignorance or care- 
lessness, or some inherited conditions, to get out of order. In 
fact its very complication of parts and exquisiteness of finish 
render it the more easily injured. A watch, from its delicate 
machinery, must be handled more carefully than a Ime, but the 
eye, with machinery a thousand times more delicate than the 
watch, and with forces a million times swifter than any of its 
springs, would at once fall into ruins were it not constructed with 
vastly more skill than any workmanship of human ingenuity. 
As it is, it has sometimes been known to run nearly a century 
without much impairment, and the wonder is that, from its over 
use, and the reckless habits of living, there are not far more 
diseases of the eve.* 

2. I will give some of the Leading £>isaurs of the Hyr, or 
deficiencies of vision. Xcar-sigZ/tCihicss or Myopia^ is the most 
common imperfection, and results from too great a convexity of 
the crystalline lens, or from too great a length of the eye-ball 
antcrio-[)osteriorly, either of which conditions brings the rays to 
a focus before they reach the retina. A process of fiattening 
the eye by pressure has been recommended in myopia. 

3. Lono;-siirJitcdni'ss or Presbyopia^ comes from a condition of 
the lens, or eyeball, exactly opposite that in myopia. Old age, 
drying up the humors of the eye and the fulness of the lens, 
ever tends to flatten the eye, and thus induce, j^resbyopiat 
which must be remedied by convex glasses, just as myopia re- 
quires concave glas.ses. 

4. Strabisjnns, or squint, is a lack of parallelism in the mo- 
tion of the eye, and comes from some paralysis or spasmodic ac- 
tion of the muscles which move the eye. Tlie more common 
forms are convevgens, or a turning inward, and divcrgctis, or a 
turning outward. A person strongly charged with vitalizing 

»The Rev. Abner Smith, a grandfather of the “luthor, could read ordinary print 
without spectacles readily after he had become a nonogenarian, and this could prob- 
ably be accounted for from the fact that his temperate life, correct food, out-door 
exercise, and bathing, were such that he never experienced a day of sickness in his 
life. I have noticed the account of some that are centenarians who could read with- 
out artificial help. 
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force may sometimes animate and regulate these muscles with 
the ends of the fingers, and sometimes surgery is required. 

5. Amaurosisy is nerve-blindness, or paralysis of the optic 
nerve. A magnetic hand laid on each anterior portion of the 
temj^les, a little back of the eye, may prove vitalizing and cura- 
tive, as the optic nerve is reached thus. I have cured inflamed 
eyes by putting cool wet fingers over the same region. 

6. Cataract is the opacity of the crystalline lens, or its cap- 
sule, or more frequently of both. It is sometimes cured by vital 
magnetism, sometimes by electricity, and is most frequently op- 
erated upon by surgery. Mjiscce voUtanteSy arc the flitting effects 
caused at times by minute fibres which float in/fhe vitreous hu- 
mor. 

7. Astigmatism is unequal refraction in various parts of the 
eye ; Hcmcralopiay is night-blindness ; Nyctalopiay is day-blind- 
ness ; Asthenopiay is weak sight or partial blindness following the 
continuous looking upon one object, etc. 

8. When any of these diseases commence manifesting them- 
selves it should be a special signal for purifying the blood, avoid- 
ing rich and greasy foods, animating the whole system by elec- 
tricity, manipulation, out-door exercise, shading the eyes, or 
using bluish light in case of irritation, etc. 

g. Artiflcial Lights, having more of the yellow and orange 
principle of carbon than sunlight, arc more irritating to the eyes, 
and tend to cause ophthalmic or inflamed conditions. I quote 
the following practical remarks from Dr. Forbes Winslow : — 
‘^Percons eX'po.sed for an undue length of time to the glare 
of brilliantly lighted rooms, often suffer from chronic ophthal- 
mia and other affections of the organ of vision. Literary men, 
from the same cause, are liable to attacks of inusc(e voUtantes 
and amaurosis. Tailors, « seamstresses, shoemakers, jewellers, 
watchmakers, and, in fact, all who work by artificial light, arc 
subject to serious disorders of the eye. Under these circum- 
stances they often become acutely sensitive to light. Accord- 
ing to a distinguished oc;iilist, light is injurious to the eyes in 
proportion as the red and yellow rays prevail. These produce 
cerebral and visual excitement, followed by debility of the retina. 
He suggests as a remedy for the injurious effects of red and 
yellow colors that the light should be surrounded by a shade 
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tinted blue on its inner surface. The blue rays reflected from 
it will produce a tolerably pure and white light, by their union 
with the reddish yellow rays of the flame. To effect the same 
purpose the lamp should be enveloped by a glass chimney 
tinged inside with a very pale blue, or the light should be made 
to pass thrbugh a fluid of the same color.” 

VI. Conclusion. 

I. It is time now to close this work, which has been an at- 
tempt to explore some of the finer realms of the universe and 
gain some new illumination concerning nature and human life. 
For my reader, who has followed me carefully through all this 
long pathway, dwelling with candor and a truth-loving spirit 
upon the array of facts and principles, I confess to a feeling 
of affection. For those who take up this volume with a some- 
what carping, dogmatic spirit, and skipping over it superfi- 
cially here and there without seeing the connected whole, I 
have a feeling of sorrow, confident that they will injure them- 
selves and a good cause more than they will me. For those 
also who are indignant that I have dared to leave old beaten 
tracks and attack pet theories, I trust I have due sympathy, for 
they stand where I myself stood sometime ago, before I had 
become large enough to sec more than one side of truth. It is 
sad to have to offend people by attacking their pet theories, or 
their pets of any kind, but when I sec people making a pet of 
a rattlesnake, I feel like warning them of their danger, and cs,- 
pecially if I see them taking to their heart a falsehood, 1 will 
warn them of that which is still more dangerous than the rattle- 
snake, and I would be unkind not to do so. 
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Chinese architecture, 44. 

Astringent Colors, 298. 
Atmosphere, — its constituents, etc., 
194. . 

of space, or cosmic ether, 175. 

Atoms, 94-165. 

atomic forces for heat and color, loi. 
atomic forces for electricity, etc., 102, 
105. 

atomic machinery for cohesion, 104. 
polar cohesion of atoms, 114. 
lateral cohesion of atoms, 1 1 5. 
converse layers of atoms, 117. 
transverse layers of atoms, 117. 
transverse diagonals, 117. 
paraverse layers of atoms, 119. 
Attraction, 243. 

Audubon, — portrait of, 28. 

Aurora Borealis, — explained, 180, 
185. 

13. 

Bacon, — his inductive method, 80. 
his mistake concerning heat, 90. 
y Baldness, 360, 315. 

* Basic Principles, 812. 

Beauty,— its central principle, 16, 17, 24. 


Berkeley, Bishop,— his theory, 95. 
Berzelius, — great Swedish chemist, 
416. 

Birth Marks, 327. . 

, Blindness, Amaurosis, 359. > 

Blood, — drinking, transfusion, etc., 519, 
521. 

Blue, — for its style of power, see loi, ' 
102, 298. 

Blue Charged Water, (Ceruleo), . 
360. 

Braid, Carpenter, etc., proved in error, 
429- 

Brain, — its interior radiations, 495. 
Brewster, Sir David, 82, 91, 181. 
Brittan, Dr. S. B., 457, 522. 
Bronchial Difficulty, 290. * 

Buchanan, J. R., 477, 507, 471, 503, 
474» 518. . 

Buchner’s materialism, 96. 

Bulwer, I.ytton,— quoted from, 54. 
Bunsen, — discovered two metals, 219. 
Buj<ke, — passage from, 22. 

Burns, 360. 

C. 

Calcium and Magnesium Lights, 
208. 

CaLORESCENCE, 137. J 

-^Cancer, 346, 127. •* 3 

^•Canker, 355. 

Carbon Dioxide, 205, 206, 247, 248. 
Carpenter, Dr., Wm., B., — his error, 
114. 

quoted from, 192, 417, 429, 458, 460. 
Catara^I’, 360. 

Catarrh, 343. 

Celestial Materia Medica, 324. 
Cerebral Stimulants, 294. 

Cerebro Spinal Meningitis, 304, 
3i5- 

. Ceruleo, 324. 

its kind of power, 360. 

C’ERULEois, 324. 

Chateaubriand, — passage from,* 29. 
'Chemical Affinity, — ignorance con- 
cerning, 81. 

its basic laws explained, 145. 
chemical and non-chemical atomic 
union, 146. 

two great leading forms of atoms, 147 
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color-change explained, 146, 264-270. 
atoms of oxygen, hydrogen, etc., 147. 
electrical and thermal atoms, 147, 148. 
atomic nature of acids and alkalies, 
149- 

chemical affinity of colors, 150, 67. 

See Chromo Chemistry, 216-277. 

See also Chromo Therapeutics, 
Chromo Philosophy, Chromo 
Dynamics, Chromo-mentalism, Vis- 
ion, and other departments, for ap- 
plications of Chemical Affinity. 
Chloroform, 238. 

Chevrkul on Color, 2, 70, 75. 

his harmony of contrast in colors, 69. 
ClILOROPHYL, 248. 

^Cholera InfanPum, 

Chromo Chemistry, 216. 

The Spectra of most known elements 
are here systematized and given — 
See Spectrum Analysis. 
transparent substances most potent, 

^35- 

. transparent fluids, 235. 

electric and thermal elements, 236. 
acids, alcohol, chloroform, ether, 237, 
23 «. ' 

transparent solids, — hard, etc., 238. 
chromatic repulsion, — its law, 239. 
chromatic attraction, 243. 

/'Chromo Disk, 348. 

Chromo Dynamic.s, 415. 
higher colors and forces. Tyndall, 415. 
Keichenbach and odic light, 416. 
eminent men who advocate it, 416. 
experiments with sixty persons, 417. 
nature of odic light and color, 418. 
Chromo Homeopathy, 356. n 
Chromo J.en.s, 351. 

I ChroM(3 Philosophy, 393. 

Chromo Therapeutics, orChromopa- 
thy, 279. 

/ Chromo Mentalism, 446. 

• n^enlality— <!;randeur of intellect, 446. 

* wonderful beauty of the J\sychic col- 
ors, 446. 

radiations of the interior world, 447. 
a grander universe within the outer, 
448. 

Chromosphere, ib6. 
y C L A 1 R VO y A N CE,-— expl ai u e d , 452.- 

proved by many eminent names, 454, 
etc. 

Coal Cas, — composed of what, 207. 
Cohesion, — ignorance concerning, 81. 
Cold, — a distinct law of action, 198. 
its law demonstrated, 97, 98. 
how it develops heat, 99. t 
its relation to electricity, 105. 
gives its sting by boring, 120. 
coarse and fine grades of cold, 120. 
fine grades not felt as much, 121, 
how cold can polarize atoms, 123. 
cold diminishes all molecules, 123. 
Colds, 327. 

/Color Chargini; of Bread, etc., 359. 


Color Vision, — perverted, 360. 
/Colors, — their analysis by Newton, 58. 
Brewster’s threefold division, 58. 
shown to be incorrect by Helmholz, 
58. 

numberless grades of color, 58. 
sound and color compared, 59. 
luminous and sonorous vibrations, 60. 
triad of primary colors, 61. 
triad of secondary coTors, 61. 
triad of achromatic colors, 61. 
analysis of white, gray, bla^k, 61. 
triaa of primary grays, 62. 
triad of secondary grays, 62. 
trinal division of tints and shades, 62. 
trinal division of hues, 62. 
nomenclature of colors, 63. 
triad of colors, tones and forms, 64. 
their harmonious relations, 64, 65. 
harmony of gradation in colors, 65. 
achromatic gradation (cut), 65^ 
gradation of chromatic grays, 65. 
gradation of hues, tints and shades, 66. 
the solar spectrum analyzed, 67. 
harmony of contrast in colors, 69. 
harmony of the neutral colors, 70. 
harmonic colors in Architecture, 71. 
colors in dress, 73. 
colors in floriculture, 74, 
harmony of colors now a science, 79. 
new worlds of light and color, 92, 270. 
atomic machinery for colors, 102, etc. 
how color effects are produced, 196. 
luminosity of different colors, 221. 
comparative heat of colors, Knglefield, 
23i2. 

nature of white and black conditions, 
226. 

colons of the most powerful elements, 
235- 

transparent fluids, powerful, 235. 
transparent solids, — their hardne.ss, 
238. 

see Chromo Chemistry and Thera- 
peutics. 

Colored Solutions, 363. 

Color Charged Liquids, 360. 

.Color Charged Solids, 362. 

'("oL<iRS and Forces of itie Brain, 
471. 

Combustion, — requires two principles, 
203. 

(a)Mets, — their origin, elements, etc., 
170. 

Complexion, — as related to sunlight, 
275- 

Constipation, 290, 291, 293, 352, 

356. 3S7. , , 

cosliveness and hemorrhoids, 292. 
Contrast, — its law of power, 23. 

many illustrations, 23-36. 

Corns, 354. v 
Cramps, 326. v 

Crookes, — and his radiometer, 114. 
his discovery of thallium, 220. 
referred to, 112, 4'to. 
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D. 

'Dandruff, 360. ^ 

^Deafness, 353. 

X)EB I LiTY,— general, 345. 

*T)Enu(;TioN, 80. 

Dentition,— ( teething), 362. 

Diabetis, 326. 

'DiAMAGNETiSM^defined, etc., 132. 
does not repel magnetism, 133. 
its cause and law explained, 133-135. 
diamagnetic substances, 135. 
Diaphoretics, 293. 

.Diarrhea, 356, 357. 

Diphtheria, 355, 

Diseases, — ^ from a lack of sunlight, 

329 

of the eye, 549. 

Diuretics, 293. 

Diversity,— exemplifies freedom, ii. 
seen in all natural forms, colors, tones, 
mental manifestations, etc., 11, 12. 
Draper, Dr., 91, 167, 204. 

Dress, — colors in, 73. 
principles of harmony in, etc., 73, 52, 

3 ^) 5 - 

Dual Divisions, of the universe, 77. 
Dynamic, theory of force, 87, 152. 


K. 

Eclipses, — of sun and moon, 201. 
Electricity, — ignorance concerning it 
82, 

its basic law of motion, 105. 
its relation to cold, 105. 
electricity as a principle, 89. 
electricity as a substance, 89, 155. 
theories of electricity, iii. 
different grades of electricity, 124. 
frictional electricity, 107, 122, 124. 
chemico-electricity, 125. 
galvano-electricity, 126, 139. 
magneto -electricity, 126,,! ii, 129. 


its use in France and Russia, 213,214. 
many times brighter than the sun, 214. 
Electro-Thermolume, 347. 
Elements, — their symbols, weight, etc., 
516. 

Elliotson, Dr. John, 91, 416, 472, 
S07, 452. 464. 

Emetics, 286. 

Emmenagogues, 293. 

rEPILKPSY, 343. 

Ethkrio- Atomic Law, 91, 94. 

Ethers, — of different grades, 108. 
luminous, electric, thermal, odylic, 
cosmic, animal and psychic ethers, 
109-1 14. 

ethers have vveighC 1 14. 

Eye, .see vision, 534, etc. 

F. 

Faraday, 88, 87, 154, 404, 500. 

Felons, 354. 

Female Diseases, 3561 
Femininity, 26. 

Fichte,— his extremism, 90, 518. 
Flame, 204, 206. 

Flint, Dr. Austin, Jr., 91. 

Florence Nightingale, 331. 
Floriculture, — colors in, 74. 
Fluorescence, “its basic law, 138. 
Force, — ^its all-embracing character, 94. 
works according to law, 7, 32. 
theories of, 87, 409. 
gradations of, 57. 
etherio-atomic law of, 94, 165. 
te?restrial forces 181. 
primal action of force, 107. 
its philosophy as founded on nature, 
1 * 3 - 

Fragrance, — as related to color, 389. 
Franklin, 14 i. 

j Frictional Electric i rv, 124. 

* 

i (1. 


chromo-electricity, (blue, violet, etc.,) i'lALi 1.1:0, 14. 

127. I Galvanism, — its grades of electricity, 

their electrical nature proved, 127. ^26. 

how frictional electricity moves, I42. 1 (Ja-STRI I Ls, 342, 353. 

positive and negative electricities, 142. German Idealism, — unpractical, 512. 

' ' electrical attraction and repulsion, 144. . (Jerminaiton, 246, 378. 

. lightning explained, 145* , i fiLAS.s,— colored, for healing, 336-339. 

conduction and noii-coiiduction, 119. ■ Goitre, 345. 


electro-negative elements electrical, Gothic Architecture, 33, 44, 45. 

236. Gradation, — its numerous phases, 16. 

electro-positive elements more ther- central principle of beauty and grace, 
mal, 236. 16. , 

acids electrical and cooling, 237. Gravitation,— unites the universe, 8. 

For finer grades of Electricity sec has no relation to magnetism, 82. 
Chromo-Dynamics and Chromo its velocity, according to La Place, 
Mentalism, 415, 446. 108. 

Electric Light,— Voltaic arc, 209, 210. atomic law concerning it, 158. 

« Duboscq’s and Browning’s lamps, 210. ethereal force which it uses, 112, 180. 
magneto-electric machines, 21 1 . Grecian Arcihtp:cturk, 44, 45. 

how to light a great city, 21 1. Gregory, F.R.S.E., Prof., 416, 452, 

electric candle (Jablochkoff’s), 212. 454. 
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Grove, — his opinion on light, 84. 

H 

^'Hahnemann and Homeopathy, 256,' 
522. 

Harmony, — its great central law, 12. ; 

its application to forms and colors, | 
12. 

seen in Chiaroscuro, 13, 14, 15. 
illustrated by etching from Rubens, 

13- 

by picture from Lonc^n Art Journal^ 

14. 

by sketches from Gustave Dore, etc., 

14. 

by tomb of Plautus Lucanus, etc., 15. 
by the blending of extremes, 15, 16. 

» JI.\Y Fever, 343. 

Healing Power of Pi.ue and Vio- 
let, 292. 

of blue and violet light, 302, etc. 
of blue and white light, 308, etc. 
Healing Power of Red, 280. 
llEALiNt; Power of Sunlight, 326. 
Sad effects of a lack of sunlight, 329. 

I Healing Power OF Yellow, 286. 

I Heat, — causes its sting by lashing, 120. 

the law of motion for heat, 120. \ 

coarse and fine grades of heat, 120. 
coarse heat painful, fine heat soft^ 121. 
chemical action of heat and cold, 121. 
why heat destroys cohesion, 123. 
specific heat of different substance.s, 

1 56. 

heat of various combustibles, 214. 
Heliochromes, 240. 

Helmholtz, — unversed in higher light, 
5 * 1 - 

quoted from, 177, 539, 544, 546. 

, Hemorrha<;e, — of J.ungs, 303. 

Hemorrhoids (Piles), 350. 

Henry, 1 ’rof., — on electricity, 155. 

\ Hernia, Umbilical, 345. 

Herschel, Sir VVilliam, — on the 
sun, 188. 

referred to, 9, 203. 

Herschell, Sir John, 245, 270. 
Higher Color Octaves proved, 270. 
^.Homeopathy, — its chemical law, 256. 

^ trituration leads to contrasts, 256-259. 
lIoiTDiN, the conjurer, 458. 

JIUGGIN.S, 170, 187. 

Human System, 6. 

Hume’s materialism, 96. 

Hunt, Prof. Ropert, 83, 84, 128, 239, 

243, 247, 249, 271, 37^381. 

Huxley, 91, 538. 

Hydroceph.alus, 355. 

Hydrogen, 147, 204, 214, 217, 225, 234, 

244, 246, 250, 263. 

Hydrophobia, 34/. 

) Hycjtene^ — of color in dre.ss, 365. 

I 


Indigestion, 354. 


Induction, 80. 

Inflammation, 356, 317. ^ 

Insomnia, 354, 355. , 

Intuition, 489. 

j 

JENCKEN, — 'on undulatory theory, 84. 

K . 

Kant, Fichte, Hegel, 90, 518. 
Kirchhoff, — referred to, 185, 188, 227, 

L 

Lameness, 350. » 

La Place, — on velocity of gravitation, 
108. 

on the source of the planets, 170. 
opinions given, 178. 

Laxatives apd purgatives, 287, etc. ^ 
Leprosy, 34;^ \ 

LEUcoRRHfEA (White.s), 356. ' 

Lewis, Prof. Taylor, — on nature, 2, 

57 - 

Liebig, 297, 389. 

Light, — its importance, i. 
undulatory theory, 83, 409. 
how it is produced, 193. 

Spottiswoode, Tyndall, Lommel, 193. 

luminelles necessary to light, 195. 

refraction explained, 394. 

reflection, 397. 

absorption, 400. 

transparency, 402. 

polarized light, 404. 

Line of Beauty, 18. 

Line of Grace, 5, 18. 

Liver, 352. 

Locke, — his error concerning heat, 90. 
Lockyer, j86, 187, 188. 

Lommel, 91, 194, 394. 

London Art Journal, — illustrations 
copied from, 14, 20, 37, etc. 
^Lunai'Y, 305. X 

M 

Magnetis.m, — or modified electricity, 

129. 

how its curves are formed, 116, 129. 
its longitudinal lines of force, 129. 
why the needle points northward, 130. 
w’hy similar electricities repel, etc., 
130 - 

why steel makes a permanent magnet, 
131. 

why rubbed glass attracts, 131. 
why a magnet attracts, 131. 
why heat destroys magnetism, 132. 
why the north pole is the. stronger, 

130. 

magnetism and diamagnetism, 133. 
made clear by atomic laws, 135. 
terrestrial magnetism explained, 182. 
dip of the needle explained, 183. 
magnetic poles of earth explained, 
181. 

psycho magnetism with cut, 481. 
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Masculinity, 26. 

MATp:RrAL OF Sunlight proved, 259. 
Mai'TER, — a refined grade of all ele- 
ments, 173. 

refining processes, 172. 

Medical World, ua ; 7 l 
Mklloni, 242. 

Menstruation, — amenorrhea, 357 . 

^ Menorrhagia^ 357. 

Mental Action, — its processes, 502. 
thought and feeling radiate colors, 
502. ' 

psych ometry, — Ihichanan and Denton, | 

503- 

Dayard Taylor and mind-reading, ^03. 
Miyi'ACli ROMISM, or color-change, 264. 
MiCRO-ORtiANiSMS killed by sunlight, 
364 - 

Mi i.KY Way, — number of stars, 9. 

Wm. llerscheH’s conception of, 203. 
^Mind-Rkading, 503. 

Mirarkau, — quoted from, 29. 

Moon, — statistics of, 199, 201. 

a fragmentary and dead world, 199. 
Music, 22, 29. 

Musical Composiiion, — its unity, 7. 


N 

NATinu*:, — our guide, i. 

its laws those of perfection, 2. 
its unimpeded growths beautiful, 36. 
in plants, crystals, human forms, 37. 
they exemplify moral perfection, 3S. 
teachings of the solar system, 3<S. 
teachings of leaf clusters, 39. 
divine lessons from a leaf, 39. 
nature’s lessons of sacrifice, 57. 
nature works by absolute laws, 
its unity of law, 3-1 1, 5-3- 

Neijuloi^s Ma'ITHR, — its character, 

> Nervous System, 6 . 

their great increase, 342. 

/ cured by sun forces, 342. 

''N e r \t m<: C : ( j l( ) r s, 298 . 

Nervousness, 304, 307, 311, 312. 

Neiiral(;ia, 304, 312, 35^ 357. 

Newton, Sir Isaac', theory of Ught, 58, 
referred to, 178, 204, 412, 548. 

Ni trogen, 234, 235, etc. 


Philosophy, 80. 

Pi lOSPHOR ESC EN CE, 1 3 5. 

Photography, 255. 

Photosphere, 187. 

I^hysical Exhaustion, 2S3. 
Physicians, — a word to them, 373. 

Piles (hemorrhoids), 350. ^ 

JM^ane’I’s, 169, 202. 

Plato’s description of vital ethers, 474. 
Pneumonia, 349. - 

Polks, of the body demonstrated, 498. 
Positive and Negative Electricity, 
142. f 
Psychology, 83. 

Pulmonary C'c^nsi mptiun, 343. ^ 
in the third stage, 2S2. 

Purpuro, 361. 

U. 

RKEiNEMENr, — the law of ])ower, 54, 
55 - 

Reichknbach, Paron, 154, 416, 41;, on^ 
Repulsion, 239, 278. • 

Kheumaiism, 284, 304, 310, 312, 319, 

320, 343» 343»3-l4» 345- x 

Huh 10, 361. 

Rumkori), Count, 152. 

Ruskin, — an expounder of nature, 2. 
quoted from, 5, 33, 51, 53. 


S. 


307- 




O. 


Ophthalmia, 360. 

Oxygen, 148, 204, 234, 244, 261, 246 1 

263, 267, etc. I 

Ox YHYDRt)GEN, blow-pipe, 208. j 

O/one, and antozone, 172. j 


P. 

Paralyses, 344, 345^ 359 - 
paraplegia, 282. 

partial paralysis in a chijd, 315. 
Perfection, — its generalHaw, 40. 


Sciatica, 302, 

Science, 80. 

.>1^ Scrofula, 345. 

I Shadow, — is an entity, 87. 

I Sick Headache, 342. 

I SPECTRt/.M A.vai.vsis, — described, 216. 

.spectra of gases and solids, 217. 

I amazing accuracy of analysis, 218. 
j the spectroscope described, 21S. 

1 metals discovered by spectroscope^ 
1 219. » » 

spectrum analyzed, 67, 220, 395, etc. 
i most electrical part of sj)ectrnni, 221. 
j color analysis may beconn- a science, 

error of si ientists, 223, 224. 
rolor^ pfJtenries may be understood, 
224. 

.spectra of white elements, 227. 

.spectra of alkaline metals, 228. 
spectraof other white metals, 229. 
spectra of Idack or dark elements, 


spectra of gray or neutral elements, 

231. * 

of elements with chromatii colors, 

232. 

of transparent elements, 234. 


Scientific American, 370. 
Sea-Sickness, 357. 
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Self- PSYCHOLOGY (Statuvolence), 465. 
Sky, — whence its blue color, 244, 
,Slkkp Producing Elements, 334. 

congested sleep of narcotics, 335. 
Smoke, 206. 

v! Solar Thkrmolume, 341. 

' its advantages over Turkish baths, 

342. 

Solaria, — ancient — Pliny, 331. 
.-Spermatorrhea, 364^ 

'A Spirit and Mattel, 10. 

spirit correlated with matter, 107. 
constitutes unatomic b|ing, 107. 

Stars (fixed), 9, 10, 202. 

Sublimity, — its primitive law, 23, 24. 
Sugar of Milk, 362. 

. Summer Complaint, 355. 

^ Sun, — its process of formation, 168. 
centre of unity for its system, 8. 
solar statistics, 190. 
solar atmosphere, photosphere, etc., 
185. 

chromospliere, corona:, etc., i86. 
elements in the sun, 187. 
spots and faculaj on the sun, 18S. 
comparative sizes of sun and planets, 
189. 

'ryndalPs eulogy of the sun incorrect, 
191. 

Sun Force bottled, 323. 

^Sunstroke, — its cure, 306, 333. 


'r 

/'rAsl'E, as related to color, 274. 

.TEK'niiNG, 3O2. ' 

'rERRKSTRiAL DYNAMICS, — revealed, 

432. 

Terrestrial Forces, 181, 

Tesla, Nikola, 112. 

Thales, 141. 

. /foNics, 295. 

' ^Fkanspa REN( Y, — chemical conditions, 
402. 

tran.sparent sulxstances most potent, 

235* 

transparent thuds, 235. 
transparent solids hard, 23S. 

Truth, — universal in nature, 53. 
;ruMoR, 305. ' ‘c 

u 

I'NDirLATORV THEORY, 84, 85, 409. 
Unity, — oneness, wholeness, etc., 3. 
seen in snow crystals and microzoa, 3. 
in leaves, flowers, shells, etc., 4. 
in tree-forms, grasses, etc., 5.' 
in the nervous and vascular system, 6. 
in crystallizations, undulations, mag- 
netism, 7. * 

in light, color, gravitation, cohesion, 
in ])oetry, music, logic, 7. 
in the solar system and stars, 8, 9. 
in the whole known universe, 10. 
in mental and spiritual realms, 10, it. 


the great law deduced from unity, it. 
unity in both matter and mind, 523. 
Uterine Enemas, 363. 


V 


! Vegetable Growth, — as influenced 
j by color, 380, 384. 

Verse, — its rhythm, 7. * 

Vision, — its general machinery, 534. 
cornea, iris, pupil, lens, etc., ^34. 
coats, humors, ciliary bones, etc., 535. 
choroid enlarged, vasa vorticosa, etc., 

refractive media, 536. 
adjustment to distance, 537. 
optic nerve — its chiasm and source, 
537 - 

the retina considered in detail, 538. 
magnified view of fovea centralis, 539^ 
de.scription by Helmholtz, ^39. 
the punctum coecum (blind spot), 541. 
rods and cones — their office, 541. 

I the sensation of sight, 542. 

I why objects are not seen inverted, 

! 543 - 

i the perception of colors, 543. 

machinery for perceiving tones, 543. 
machinery for perceiving colors, 544. 
works through chemical affinity, 545. 
mysteries explained by atomic law, 
. 545 - 

misconceptions of optical scientists, 
5 - 4 <>- 

Scherffer, Chevreiil, Helmholtz, etc., 
546. 

another mystery of vision solved, 547. 
color blinefness — cause and cure, 548. 
diseases of the eye, 549. 
myopia, or near-sightedness, 549. \ 
pre.sbyopia, or long-sightedness, 549. 
strabismus or squint, 549. »• 

amaurosis, or nerve paralysis, 550. ' 
cataract, and musem volitantes, 550. 
astigmatism, hemeralopia, etc., 550. 
ophthalmia (inflamed coats of the 
eye), SS©- 

color, of lights for weak eyes, 551. 


I W 

j 

I Wallace, Alfred Russel, 389, 430. 

1 his answer to Wm. B. Carpenter, 458* 
' Warts, moles, etc., 353. ^ 

: Wait’s Index of Spectra, 227. 

' Webster’s psychological power, 469. 
Winslow, Dr. Forbes, 275, 329,332. 
Wok ld Form a r 1 o n s, — jirogressi ve, 1 66. 
I how worlds naturally end, 199. 
j planets and asteroids, 202. 


Z 

Zantedeschi on Magnetism, 127. 
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THE SO-CALLED ROENTGEN OR X RAY, 

In the fiVst edition of this work, written in 1876 and pub- 
lished in 1878, a full description of these higher grade lights and 
colors was given, and many of the revelations of mind and 
matter thus made known were presented. It was shown that 
clairvoyance becomes possible by getting into rapport with a 
grade of light so fine as to penetrate opaque bodies and thus 
reveal the interior soul of things. To the old style of scientists 
who can understand only the coarser phases of matter, this 
seemed visionary and absurd. Lippincotfs Maf;;azinCy for instance, 
commended the work excepting the facts of this inner vision, 
which it called “ the eccentricities of an enthusiastic savant.” 
And now the slow plodding scientific world are finding out that 
these eccentricities are founded on eternal truth, for the whole 
world, through the splendid demonstrations of Crookes, and 
Roentgen, and Edison and others, is learning that there is a 
grade of light so refined and searching as to penetrate all 
kinds of solid bodies. The ordinary light of the cathode ray 
thus brought to notice, is no doubt what Baron Reichenbach 
called odyllic li£‘/U and may very properly be called jluorcscent light 
instead of Jthe meaningless term rays. 

These cathode rays contain some electricity and to a certain 
extent must consequently be antiseptic, but the arjode with iU 
blue forces must be more so, and the ordinary blue light is 
especially destructive of microbes and even of good-sized 
insects. 

The following is a part of the account of Mr. FMison's 
magnificent achievement as given in the New York Journal of 
March 22d : 

Mr. Edison last Friday succeeded in penetrating the human 
body with the naked eye. He looked into the heart and lungs, 
and examined the arteries, the blood vessels and muscles of one 
of his assistants. 

Mr. Edison has, perhaps, reached the crowning glory of his 
life—he has opened the door which at once revolutionizes and 
incalculably widens the horizon of the medical world. 
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The great inventor has fulfilled the promise made to the 
•world through the Sunday Journal one week ago — he has laid 
bare to the eye of the physician and the surgeon every organ 
and tissue and bone of the human body. The simplest mind 
can grasp what this means in the diagnosis, the treatment and 
the actual observation of the progress of internal diseases. 

The fluorescent substance used by Mr. Edison, and declared 
by him to be the most perfect thing of the kind discovered so 
far, is tungstate of calcium ; in other words, tungstate and lime. 
The two substances are fused in a furnace, and at a proper 
degree of heat form little crystals, perhaps one-eighth the size 
of a French pea. These crystals are glued to a piece of paper 
by means of collodium, a transparent celluloid paint. In the 
case of the huge screen that Mr. Edison is building for taking 
at a glance the entire internal organization of a man, the crystals 
would be spread directly on an inch plank. 

At three feet from the row of Crookes’ tubes, let us say, the 
rays are so powerful that they will penetrate everything and 
show nothing on the screen except a vague shadow. Then at 
four feet, matters become more distinct, the rays are not so 
powerful and show an outline of the bone. At five feet we see 
the bones distinctly ; they are no longer penetrated. At six 
feet we see the bones and the internal organs of the body. And 
so we proceed until we get the proper focus. If it is desired to 
cut off the entire body, except a certain portion which we desire 
especially to examine, nothing is easier. We put up a shutter, 
just as we do in a camera and shut off everything that is not to 
come under observation. 

What I want, he says, is this : A man comes to a surgeon 
with a bullet in his arm ; the surgeon takes his X ray lamp and 
his fluorescent screen and then and there locates the bullet. He 
looks'- through the arm, through the bone, if necessary, and sees 
just where it is. We’ve got that far, already. Now, why should 
he want to photograph that; simply a useless waste of time. 
Again, a man comes with a broken arin ; a screen is fitted to 
the surgeon’s eyes, the X rays lamp is turned on and he can 
work with his eyes open ; so to speak, for he can see the frac- 
ture. He can see how to set the bones ; see exactly whether 
they join or not ; see just as clearly as the cabinetmaker who 
glues together two pieces of wood. What would be the use of 
photography in that case ? I am done with the photographic 
end of it entirely. 
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The Principles of Light and Color. 

Superbly i.ssiied, royal Svo, with over 200 engravings and colored plates. Price $^.00 or 
$5.32 with postage or expres.sage. Price in massive half Russia binding, 75 cents extra. 

“An imposing volume of nearly Ooo page.s. — .Shows a great amount ()f research on the 
part of the author. Will prove a great acquisition to .S;>:ientific Libraries.” — N. \ . Herald. 
'Phe following is quoted from Franklin .Smith, of Dedham, Ma.ss. : 

“ Dr, babbitt has penetrated to the very atoms themselves, revealed their exquisite 
mechanical structure, making the universe alive with wondrous and beautiful proce.sses. . . . 
In all this he has, for the first time in the history of science, discovered the foundation 
principles upon which the whole scientific structure must rest, and they must revolutionize 
the present conceptions of force and matter. ... It .seems to me to be the foremo.stscienlific 
work of this or any other age, the only modern .scientific explorer of die atomic field of 
inquiry that has been successful in unfolding the constitution of matter.” 

Address Dr. K. D. Babbitt, for Catalogue, East Oranye, New Jersey. 
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THE PRINCIPLES OF LIGHT AND COLOR. 

(CONTINUED). 

From the Monthly Revieiu of Current Literature y Philadelphiay Juney i8y8. 

“ The most critical scientist will probably admit he has successfully explained many hitherto 
incomprehensible mysteries of nature.’* 

From the Popular Science Monthly y Ne^u Yorky October y ^8^8. 

“ An elaborate and elegantly illustrated volume. * * * It will meet the wants of 

many and be read with satisfaction by those interested in its peculiar topics, aiid its author’s 
independent treatment of them.” 

From Hudson 7 'uitley [Scienlisi) in Religio- Philosophical fournaly August 2 ^y 1878. 

“ In the vital relations and curative power of the forces of Light, Magnetism, etc., he 
(Dr. Babbitt) has opened an exhaustless field of research, and here approaches nearer the 
fountain of life, than anyone has done before him.” 

From E. P. Goodrichy M.D.y Bostoriy September ^y 1878. 

I think your work one of the greatest and most valuable of this century. So ^lar as I 
know, you occupy the field alone. All nature is dual, and mankind heretofore have tried to 
explain the visible or material side.” 

From Rev. Shirley IV. Bakery D.M.y LI.-D.y Auckland y New Zealand. 

1 am more in love with these princij)les every day and have more confidence than ever 
that you have revolutionized the whole .system of healing and introduced to the world God’s 
own system.” 

From the late J^rof. R. F. JfumistoHy eminent as a Chemist and a Professor in Medical 
Colleges for twenty five years. 

“ I find I am becoming very much interested in therapeutic chromology from reading your 
inestimable book on the subject.” 

From the Normal 'Feachery Danville y Jnd. 

“ We believe that a new world, hitherto unknown to medical men, is here opened up.” 

PART SECOND OF HUMAN CULTURE AND CURE. 

“ Dr. Babbitt, by his numerous important discoveries and inventions, may well be called 
the Edison of Hygienics and physical cure. This volume shows clearly his possession of the 
qualities that indicate the profound philosopher, as well as the inventor and humanitarian. As 
we glance over these fascinating pages — fascinating though deep and abstruse, yet clear and 
easily apprehended — we can but think how vast the amount of good that would result from 
the general circulation and study of this book. The usual heavy volumes issued by medical 
authors do not contain a tithe of the practical and available information that is included in Dr. 
Babbitt’s work.” — Progressive Thinker, Chicago. 

E. D. Babbitt, M.D., LL.D., Dean of the College of Fine Forces, has issued the last 
portion of Part Second of his great work on Human Culture and Cure in a pamphlet entitled 
Social Upbuilding, includmg the Cooperative Systems and the Happiness and Ennoblement of 
Humanity. It is a masterly disqui.sition on the anarchism of the competitive systems, and aims 
to point out a correct social system.” — Light of Truth, Cincinnati. 

** I am more than delighted with the Second Part of Human Culture and Cure. The part 
on Social Upbuilding is grand and calculated to do a world wide good. I enclose f i for fifty 
copies of the pamphlet. — Shirley W. Baker.” 



Dther Works of Dr. Babbitt on the Fine Upbuilding Forces. 

THE PHILOSOPHY OF CURpf. 

Being Part I. of Human Culture and Cure. Price, postpaid, 75 cents. 

From Judge O. S. Poston, Ilarrodsburg^ Ky.: 

“ I have read the first part of your great work, ‘Human Culture and Cure.’ 1 feel 
iatisfied that when completed it will be a rich legacy to the world, and work revolutionary 
:hanges in the practice of medicine.” 

“A miracle of condensation worth ten times its price.” — D r. \Vm. P'oustkr, D.M., 
Francisco. 

“ Every paragraph is a complete study in itself.” — M rs. E. J. Smith, Kus^land. 

“ Information enough on any one page to pay for the w'ork.” — Ventura Free Press. 
“The * Prirfttiples of Light and Color’ is in every respect masterly, and ‘ Human Culture 
and Cure’ appears to be not less remarkable.” — Dr. I'ascal, 12 Fne PicoU Toulon^ France, 

ITarriage, with Sexual and Social Upbuilding. 

Being Part II. of “ Human Culture and Cure,” postpaid, 75 cents. 

In this work the author brings out the mysteries of Sex and of Sexual Development: 
Simple and Scientific Methods for pioducing the Sex in ( )ffspring which may be desired; 
Parturition and a JS’ohle Progeny and the Philosophy of Life itself. • All the last part of the 
book is devoted to Social Upbuilding, including Co-operative Systems and the Happiness 
ind Ennoblement of Humanity. The \vork includes also a plan for laying out cities in 
liarmony with the highest beauty and physiological science, anvl with such simijlicity and 
system that the names, distances, and directions of all streets can be learned in ten minutes. 

A HANDSOME PAMPHLET ON SOCIAL UPniJILDlNO, 

which includes the last part of the last named book, d'his covers a vast array of facts and 
:heering accounts of new and beautiful .systems of life which are coming into use indill'erent 
[)arts of the world. 

That this may circulate liy tens of thousands and go forth as a inessengtu- of joy, the 
price postpaid has been put at 15 cents for one cop^’, $1 for 10 cojiies. 

HEALTH AND POWER. 

A Pocket Manual of Curative and IJjjbuilding ITocf.'.sses. J»oimd in muslin at 25c., or in 
leather, morocco Jini.sh, at 3Sc-. postpaid. Croat iiubjce- 
ments to Agemts and Lecturers. ^ 

“Dr. Bai) 1 )itl’s wonderful little book, Ifealffi and /’'rccr, 
is a compend of ne\y and remarkable methotls of cure, 
foundetl on nature’s finer forces instead of the grosser 
and fiercer elements. ’’-•J. D. Davis, /.ciiijrcr on 
etc. 

“ It is really a gem, an invaluable pearl for the pot ket.” 

— J. P. 'riloKXDYKK, D. M. 

“It is worth its weight in diamonds.” — (Prof.) R. B., 
( alifornia. 

Send to Di ■ Palddtt, Fast Orani^e^ A . J. 

'fhe Chromo Disk concentrates the light with power liy 
reflection, and has made many fine cures. Five colors of 
glass are in.serted, when needed, at the large end. It is 
made of hard brass brilliantly plated. I’ri< e, coni])lete, $ 13 * 
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CHROMOPATHIC INSTRUMENTS. 



PHYSICIAN’S THERMOLUME. ELECTRO THERMOLUME. 


The IMiysician’s. Thkrmolumk is a Solar Svv^at Bath. 3 is French sheet glass, double 
thick ; 2 is a [)iece of colored glass to be placed at any point needed ; 4 is one of the side 
reflectors; 8 is a top reflector. Ihice for this with abundant colored glass, the three reflec- 
tors and the heating apparatus, $50. 

'fhe Family Thermolume omits the top reflector and platform. Price, ^35. 

'I'herrnolumes surpass all other healing instruments yet known in diseases of nerves and 
blood, never having failed thus far in pulmonary consumption, rheiimatism, dropsy 01 
neuralgia. 

The Klkc' I'Ro 'riiKRMOLUMK uses the electric arc light instead of sunlight, and is always 
ready for use night or day, however cloudy the weather may be. Its light, like that of the 
sun, is w'hite and powerful, and like the sunlight will blacken the salts of .silver, ripen fruits, 
de.stroy virulent microbes and vitalize the system. 'I'wo or more 'rhermolumes are run at 
the same expense as one, the same current pa.ssing through both and saving the cost of an 
extra resistance. 

Mrs. P. Williams, D.M., M.l)., has established a fine .Sanitarium at 40 \Ve.st 27th St., 
New York, with h'.lectro 'I'hermolumes, which include the latest iini)rovements in harmony 

with Chromopathic Science, ancl can be seen there. 
'I'hese arc light instruments are very greatly more 
effective than the mere incandescent lights that arc 
.sometimes used. 

.Price for om; lulectro 'I'hermolume complete, 
J5i 10; for two, $200. 

The (.'hkomd Lens is a hollow douhle-conve.\ 
lens, 7 inciies in diameter and holding 42 oz. When 
filled with water and hung in the window, during 
one or more hours, the water becomes medicated 
according to the color, the blue water being sooth 
ing, nervine, antiseptic and curative of all diai 
rheas, summer complaints, inflammatory conditions, 
etc. ; the yellowy animating to nerves and laxative : 
the redfrou.siug to the blood; the purple, excellent 
for stomach, etc. While the charged water ihu- 
taken, two or three swallows at a time, is useful, tin 
.same lenses when full and focii.sed on different pari" 
of the body have a medical effect in harmony wilii 
their color. 

Price for each lens $1, excepting the red leii" 
colored with gold oxide, $2. For wonders of cut'' 
and fuller explanation see Philosophy of CTuu 
and especially the Principles of Light and Color. 

Address Dr. E. Jh Pndddtl, East Orange, X, / 

,THE CHROMO LENS. No goods SENT C. o. J). 
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Philanthropic souls who love these great humanitaria ' principles will 
be offered great inducements to act as agents for this work or for the Part 
II. of Human Culture and Cure, which covers new and wonderful ground 
on Marriage, and Sexual as well as Social Upbuilding. 
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